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CHAPTER I 
INTRODUCTION
P ia g e t’s th eo ry  o f  c o g n itiv e  development has re c e n tly  begun 
to  have in creased  im pact on e d u ca tio n a l and p sy c h o lo g ic a l th e o r ie s  
o f  developm ent. An e s s e n t ia l  p a r t  o f  t h a t  theo ry  concerns th e  a f f e c ­
t iv e  development o f th e  c h ild  and has le d  to  some in v e s t ig a t io n  in to  
th e  e tio lo g y  o f  th a t  a f f e c t iv e  developm ent. P ia g e t view s a f f e c t iv e  
developm ent as an a sp e c t o f  c o g n itiv e  development and h o ld s  t h a t  th e  
two a re  n o t se p a ra te  e n t i t i e s  b u t a re  a sp e c ts  o f  th e  same s t r u c tu r e .  
A f f e c t iv i ty  re p re se n ts  th e  e n e rg e tic  o r  m o tiv a tio n a l a sp e c t o f  i n t e l ­
l e c tu a l  a c t iv i t y ,  and a l l  beh av io r p a t t e r n s ,  however i n t e l l e c t u a l ,  
in v o lv e  a f f e c t iv e  components in  congruence w ith  th e  in te rv e n tio n  o f
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com prehensions o r p e rc e p tio n s  which make up th e  c o g n itiv e  consonan ts. 
He s t a t e s  t h a t  the  a f f e c t iv e  l i f e  and c o g n itiv e  l i f e  a re  ’’n o t only 
p a r a l l e l  b u t in te rd e p e n d e n t.” They a re  in se p a ra b le  and i r r e d u c ib le  
and th e re  i s  a c o n s ta n t p a r a l l e l  between a f f e c t iv e  and i n t e l l e c t u a l  
(c o g n itiv e )  l i f e  th roughou t childhood and ado lescence . A f f e c t iv i ty
I je a n  P iag e t and B arbel In h e ld e r , The Psychology o f  th e  
C h ild , (New York: B asic  Books, I n c . ,  1969), p . 158.
2 jean  P ia g e t , P la y , Dreams and Im ita tio n  in  C hildhood, (New 
York: W. W. Norton & Company, I n c . ,  1962), p . 205.
and in te l l ig e n c e  a re  in d is s o c ia b le ,  and they  c o n s t i tu te  th e  two 
complementary a sp e c ts  o f  a l l  human b eh av io r.^  A t each s ta g e  o f 
development th e  " a f f e c t iv e  schemas" a re  governed by th e  same laws o f  
o rg an iz a tio n  th a t  ru le  th e  "c o g n itiv e  schem as."^ Thus, i t  would 
seem th a t  d is tu rb a n c e  in  one a sp e c t o f  th e  developm ental s t r u c tu r e s  
would n e c e s s a r i ly  imply a d is tu rb a n c e  in  th e  o th e r .
This s tudy  focuses on t h a t  concom itant development o f  a f f e c ­
t iv e  and c o g n itiv e  though t. A most im portan t phase in  a c h i ld ’s 
development i s  the  t r a n s i t io n  from a p re lo g ic a l  to  a lo g ic a l  mode o f  
tho u g h t. In  P ia g e tia n  th e o ry , t h i s  t r a n s i t i o n  occurs w ith  the  dev­
elopment o f  th e  s ta g e  o f  co n cre te  o p e ra tio n s , and th e  concep t o f  
co n serv a tio n  s ig n a ls  t h i s  c o g n itiv e  t r a n s i t io n  from p re o p e ra tio n a l 
to  co n cre te  o p e ra tio n a l  though t. I t  would fo llow  th a t  i f  a d i s t u r ­
bance occurred  in  the  a f f e c t iv e  realm  o f th is  t r a n s i t i o n  th e re  
should a ls o  be some d is tu rb a n c e  in  th e  c o g n itiv e  a sp e c t o f  th e  t r a n ­
s i t i o n .  T h e re fo re , th e  purpose o f  t h i s  study i s  to  determ ine w hether 
the  developm ent o f  th e  c o g n itiv e  a sp e c t o f  th e  s t r u c tu r e s  le a d in g  to  
co n cre te  o p e ra tio n a l th o u g h t, as measured by co n se rv a tio n  perform ­
ance, a re  a f fe c te d  by a d is tu rb a n c e  in  th e  a f f e c t iv e  realm  o f  th o se  
s t r u c tu r e s .
S tatem ent o f  Problem
This in v e s t ig a t io n  concerns w hether or n o t a d is tu rb an c e  in  
th e  a f f e c t iv e  realm  in p l ie s  a d is tu rb a n c e  in  the  c o g n itiv e  realm  o f  
developm ental s t r u c tu r e s .  The focus o f  th i s  study  i s  to  determ ine
^Jean P ia g e t ,  S ix P sy ch o lo g ica l S tu d ie s , (New York: V intage
Books, 1967), p . 15.
^ I b id . ,  p . XIV.
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w hether th e  perform ance on th e  c o n se rv a tio n  ta sk s  o f  i n s t i t u t i o n a l ­
iz e d  em otionally  d is tu rb e d  c h ild re n  d i f f e r s  from th e  l e v e l  o f  p e r ­
formance o f  normal c h ild re n  o f  th e  same c h ro n o lo g ica l a g e . A lso 
co n sid ered  a re  p a t te r n s  o f  nonconserva tion  among e m o tio n a lly  d i s ­
tu rb ed  c h ild re n  and th e  s u b je c t 's  sex . T his in v e s t ig a t io n  i s  based 
on th e  P ia g e tia n  model o f  c o g n itiv e  development and f o r  th e  purpose 
o f  t h i s  study h is  assum ptions w i l l  be accep ted .
CHAPTER I I
INTRODUCTION TO PIAGET’S THEORY 
P ia g e t has proposed a sy s te m a tic  s ta g e  th eo ry  o f m ental 
developm ent in  which each developm ental s ta g e  c o n s t i tu te s  a p a r t i c ­
u l a r  form o f  e q u ilib riu m  as a fu n c tio n  o f  i t s  c h a r a c te r i s t i c  s t r u c ­
t u r e s .  He s t a t e s  t h a t  m ental e v o lu tio n  i s  e f fe c tu a te d  in  th e  d i r e c ­
t io n  o f  an ever in c re a s in g  e q u ilib riu m  and th a t  a l l  human a c tio n  
c o n s is ts  o f  a con tinuous and p e rp e tu a l  mechanism o f read ju stm en t 
o r  e q u i l ib r a t io n .  For t h i s  reason  in  th e  i n i t i a l  phases o f  con­
s t r u c t io n ,  th e  su c ce ss iv e  m ental s t r u c tu r e s  t h a t  engender develop ­
ment can be co n sid ered  as so many p ro g re s s iv e  forms o f  e q u ilib riu m , 
each o f  which i s  an advance on i t s  p re d e c e ss o r , and the  p ro g re s s iv e  
o rg a n iz a tio n  o f  th e s e  s t r u c tu r e s  o f  m ental development appears to  
be an ever more p re c is e  a d a p ta tio n  to  r e a l i t y . ^
Each s ta g e  in  P ia g e t 's  th eo ry  i s  c h a ra c te r iz e d  by th e  ap p ea r­
ance o f o r ig in a l  s t r u c tu r e s  whose c o n s tru c tio n  d is t in g u is h e s  i t  from 
a l l  p rev io u s  s ta g e s  and in  term s o f  which th e  main behav io r p a t te r n s  
can be e x p la in e d . These o v e ra l l  s t r u c tu r e s  a re  in te g r a t iv e  and a re  
n o t in te rc h a n g e a b le . Each r e s u l t s  from th e  p reced ing  one, i n t e ­
g r a t in g  i t  as a su b o rd in a te  s t r u c tu r e  and p re p a rin g  i t  f o r  th e  sub­
sequen t one in to  which i t  i s  sooner o r l a t e r  i t s e l f  in te g r a te d .  The
S ib id . ,  p . 7 -8 .
s ta g e s  develop s e q u e n t ia l ly  and t h e i r  o rd e r  o f  successio n  i s  fix ed ^
i . e . ,  th e  co n cre te  o p e ra tio n a l  s ta g e  fo llow s and i s  b u i l t  upon th e  
p re o p e ra tio n a l  s ta g e . Thus, each s ta g e  c o n s t i tu te s  a p a r t i c u la r  
form o f  eq u ilib riu m  as a fu n c tio n  o f  i t s  c h a r a c te r i s t i c  s t r u c tu r e ,  
and each new b eh av io r c o n s is ts  n o t only in  r e e s ta b l is h in g  e q u ilib riu m  
b u t a ls o  in  moving toward a more s ta b le  e q u ilib riu m  than  th a t  which 
p receded .^
P ia g e t has d e lin e a te d  fo u r main s ta g e s  o f  c o g n itiv e  develop­
m ent. As a r e s u l t  o f  th e  developm ental p ro c e s s , th e re  a re  p a r t i c u l a r  
op e ra to ry  mechanisms which c h a ra c te r iz e  each o f  th e se  s ta g e s . The 
f i r s t  s ta g e  i s  the  sen so ri-m o to r p e rio d  which covers approxim ately  
th e  f i r s t  2 y ears  o f  l i f e .  During th i s  p e r io d , th e  in f a n t  makes 
p e rc e p tu a l and motor ad justm en ts to  th e  immediate environm ent and 
moves from a p r im a rily  r e f le x iv e  organism  responding  in  an u n d i f f e r ­
e n t ia te d  way to  h is  environm ent to  a " r e l a t iv e ly  co h eren t o rg a n iz e -
g
t io n  o f sen so ri-m o to r a c t io n s  v i s - a - v i s  h is  immediate environm ent." 
P ia g e t f e e l s  th a t  th e  p r a c t ic a l  knowledge which c o n s t i tu te s  th e  
s u b s tru c tu re  o f  l a t e r  r e p re s e n ta t io n a l  though t i s  developed d u rin g  
t h i s  p e r io d , and he s tu d ie d  th e  se n so ri-m o to r s tag e  in  d e t a i l .
The sen so ri-m o to r c h ild  a t t a in s  rudim entary  knowledge th a t  i s  th e  
p ro to ty p e  o f  co n cep ts , he d i f f e r e n t i a t e s  h im se lf  from o b je c ts  and 
lo c a l iz e s  h im se lf  in  sp ace . He e s ta b l is h e s  a beg inn ing  aw areness
p . 153.
®0p. c i t . ,  P ia g e t and In h e ld e r , The Psychology o f  th e  C h ild , 
^Op. C i t . ,  P ia g e t ,  S ix  P sy ch o lo g ica l S tu d ie s , p . 7.
®John F la v e l l ,  The Developm ental Psychology o f  Jean  
P ia g e t , (New York: Van N o rs tran d , 1963), p . 86.
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o f  cause and e f f e c t ,  tim e , and space - in  p a r t ,  because he has 
acq u ired  th e  a b i l i t y  to  id e n t i f y  th e  permanence o f  o b je c ts .  These 
accom plishm ents a re  a r e s u l t  o f  th e  fo llow ing  c o g n itiv e  p ro c e sse s :
1 . Use o f  re f le x e s  ( 0 - 1  month);
2. Prim ary c i r c u la r  re a c t io n s  and f i r s t  acqu ired  
a d a p ta tio n s  when r e f le x e s  begin  to  in te rc o o rd in a te  
(1 - 4 m onths);
3. Secondary c i r c u la r  r e a c t io n s  and f i r s t  appearance 
o f  p r im itiv e  i n te n t io n a l i ty  o r goal d ire c te d n e s s  
( 4 - 8  m onths);
4. C oord ination  o f  secondary  schemas and t h e i r  a p p l i ­
c a tio n s  to  new s i tu a t io n s  - d e f in i te  i n te n t io n a l i ty  
(8 -  12 m onths);
5. T e r t ia ry  c i r c u la r  re a c t io n s  and d isco v ery  o f  new 
means by a c tiv e  ex p erim en ta tio n  (12 -  18 m onths); 
and
6. In v en tio n  o f  new means through p r im it iv e  m ental
g
com binations (18 -  24 m onths).
During th e  e a r ly  phases o f  th e  sen so rim o to r p e r io d , th e  
c h ild  i s  in  th e  phase o f "ad u a lism ."  There i s  no d i f f e r e n t i a t io n  
between what i s  in te rn a l  and what i s  e x te rn a l ,  and th e re  e x is ts  no 
consciousness o f th e  s e l f .^ ^  Im pressions t h a t  a re  experienced  and 
pe rce iv ed  a re  no t a tta c h ed  to  a p e rso n a l consciousness sensed as a
^ I b id . ,  p . 87-121. 
lOop. c i t . ,  P iag e t and In h e ld e r , The Psychology o f  th e  C h ild ,
p .  22.
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s e l f ,  nor to  o b je c ts  conceived as e x te rn a l  to  th e  s e l f .  They e x is t  
in  a d is s o c ia te d  b lock  o r  a re  spread  ou t on th e  same p la n e , which 
i s  n e ith e r  in te r n a l  no r e x te rn a l .  E very th ing  th a t  i s  p e rce iv ed  i s  
cen te red  on th e  c h i l d ’s own a c t iv i t y ,  and a l l  a f f e c t i v i t y  i s  
cen te red  on th e  c h i l d 's  own body and a c t io n . Only w ith  th e  d i s ­
s o c ia t io n  o f  th e  s e l f  from th e  n o n -s e lf  does d e c e n tra tio n , a f f e c t iv e  
o r c o g n itiv e , become p o s s ib le .  The a f f e c ts  observab le  in  th e  a d u a l-  
i s t i c  period  a re  dependent upon g en e ra l rhythms co rrespond ing  to  th e  
rhythms o f th e  spontaneous g lo b a l a c t i v i t i e s  o f  th e  organism  - 
a l te r n a t io n s  between te n s io n  and r e la x a t io n .  These rhythms a re  
th u s  d i f f e r e n t ia te d  in to  sea rch  fo r  ag reeab le  s t im u li  and a tendency 
to  avoid d isa g re e a b le  s t im u li .
During th e  in te rm ed ia ry  phase o f  th e  se n so ri-m o to r p e rio d  
th e  c h ild  ex p erien ces in c reased  numbers o f  p sy c h o lo g ic a l s a t i s ­
fa c t io n s  supplem enting o rgan ic  s a t i s f a c t io n s .  He a lso  f e e ls  d i s ­
com fort in  p resence  o f  th e  unknown and in  th e  p resence  o f  s tr a n g e rs  
to  th e  m ilie u . He b eg in s to  develop in c reased  to le ra n c e  to  s t r e s s .  
S ince to le ra n c e  to  s t r e s s  i s  g re a te r  when c o n f l i c t  occurs in  a 
s i tu a t io n  in  which c o n ta c t i s  o therw ise  f e l t  as p le a s a n t ,  c o n ta c t 
w ith  people becomes in c re a s in g ly  im p o rtan t, in tro d u c in g  a t r a n s i t i o n  
from contag ion  to  communication. Sooner o r l a t e r  th e re  becomes a 
c a u s a l i ty  w ith  o th e rs  as a so u rce , as they  produce p le a s u re , com fort, 
p a c i f ic a t io n ,  s e c u r i ty ,  e tc .
D uring th e  f i n a l  phase o f  th e  senso rim o to r p e rio d  th e  c h ild  
e s ta b l is h e s  o b je c t  r e l a t i o n s ,  due p r im a rily  in  response  to  a need
l ^ I b i d . ,  p . 23.
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fo r  s e c u r i ty .  When th e  c h ild  ceases to  r e l a t e  ev e ry th in g  to  h is  
s t a te s  and h is  own a c tio n s  and beg ins to  s u b s t i tu te  fo r  a world o f  
f lu c tu a t in g  re p re s e n ta t io n s  a u n iv e rse  o f  permanent o b je c ts  s t r u c ­
tu re d  acco rd ing  to  o b je c t i f i e d  and s p a t ia l i z e d  c a u s a l i ty ,  then  h is  
a f f e c t i v i t y  w i l l  a ls o  be a tta c h e d  to  th e se  lo c a l iz a b le  permanent
o b je c ts  and sources o f  e x te rn a l  c a u s a l i ty  which persons come to  
12b e . T his d e ce n te rin g  o f  a f f e c t i v i t y  g iv es r i s e  to  th e  e s ta b l is h ­
ment o f  o b je c t r e l a t i o n s .  S ince bo th  occur as a r e s u l t  o f  a s in g le  
in te g r a l  p ro c e ss , a f f e c t iv e  d e c e n te rin g  i s  a c o r r e la t iv e  o f  c o g n itiv e  
d e c e n te r in g , and th e  fo rm ation  o f  o b je c t r e la t io n s  occurs con­
com itan t w ith  th e  scheme o f  o b je c t permanency
P ia g e t views th e  senso rim o to r s ta g e  as very  im portan t s in c e  
sen so rim o to r in te l l ig e n c e  lea d s  to  c o n s tru c tio n  o f  an o b je c tiv e  
u n iv e rse  in  which th e  c h i ld ’s body i s  an elem ent among o th e rs  and 
w ith  which th e  in te r n a l  l i f e ,  lo c a liz e d  in  h is  body, i s  c o n tra s te d .
In  th e  beg inn ing  th e  s e l f  i s  th e  c e n te r  o f  r e a l i t y  because i t  i s  n o t 
aware o f  i t s e l f ,  and th e  e x te rn a l  w orld w i l l  become o b je c t i f ie d  to  
th e  degree t h a t  th e  s e l f  b u ild s  i t s e l f  as a fu n c tio n  o f  s u b je c tiv e  
o r  in te r n a l  a c t i v i t y .  D uring th e se  f i r s t  months o f  l i f e  th e  c h ild  
c o n s tru c ts  a l l  th e  c o g n itiv e  su b s tru c tu re s  t h a t  w i l l  se rv e  as a 
p o in t  o f  d e p a rtu re  fo r  h i s  l a t e r  p e rc e p tu a l and i n t e l l e c t u a l  dev­
elopment and a number o f  e lem entary  a f f e c t iv e  re a c t io n s  th a t  w i l l
l ^ I b i d . ,  p . 26.
l^ I b id .
^**0p. c i t . ,  P ia g e t , S ix P sy ch o lo g ica l S tu d ie s , p . 13.
p a r t ly  determ ine subsequent a f f e c t i v i t y .^ ^
P ia g e t ’s second s ta g e  o f  c o g n itiv e  developm ent i s  th e  p re ­
opera t io n a l  s ta g e  which co v ers  approx im ate ly  age 2-7 y e a rs . D uring 
t h i s  p e rio d  th e  c h ild  i s  transfo rm ed  from an organism  whose most 
i n t e l l i g e n t  fu n c tio n s  a re  senso ry -m o to r, o v e rt  a c ts  to  one whose
16u p p e r- l im it  co g n itio n s  a re  in n e r ,  sym bolic m an ip u la tio n s  o f  r e a l i t y .  
The beg inn ings o f  lan g u ag e , sym bolic fu n c tio n , and re p re s e n ta t io n a l  
though t develop du ring  t h i s  s ta g e . At th e  le v e l  o f  r e p re s e n ta t io n a l  
th o u g h t, th e re  must be a re c o n s tru c t io n  o f  a l l  t h a t  was developed 
on th e  sensory-m otor le v e l  s in c e  th e  senso ry -m oto r a c tio n s  a re  n o t 
im m ediately t r a n s la te d  in to  o p e ra tio n s .^ ^  The s t r u c tu r e s  formed 
a t  t h i s  s ta g e  a re  r ig id  and i r r e v e r s i b le ,  and th e  c h ild  reaso n s 
i n tu i t i v e l y  and t r a n s d u c t iv e ly . The mechanism o f  i n tu i t i o n ,  s in p le  
in te r n a l i z a t io n  o f  p e rc e p ts  and movements in  th e  form o f  r e p re s e n t­
a t io n a l  images and "m ental e x p e r ie n c e s ,"  i n h e r i t s  some o f  th e  
c h a r a c t e r i s t i c s  o f  sensory-m otor schema b u t y e t p re p a re s  fo r  r e v e r s i ­
b i l i t y  and o p e ra tio n a l t h o u g h t T h u s ,  t h i s  s ta g e  p ro v id es  th e  
in te rm ed ia ry  s te p  fo r  th e  development o f  t r u e  o p e ra tio n a l  though t 
to  come.
Five b a s ic  p ro p e r t ie s  c h a r a c t e r i s t i c  o f  th e  though t o f  th e  
p re o p e ra tio n a l  c h ild  a re  as fo llo w s:
^^Op. C i t . ,  P ia g e t and In h e ld e r , The Psychology o f  th e  C h ild ,
p . 3.
^®0p. c i t . ,  F la v e l l ,  The Developm ental Psychology o f  Jean  
P ia g e t , p . 151.
17jean P ia g e t , "Development and L e a rn in g ,"  Jo u rn a l o f  
R esearch  in  Science T each ing , 1964, No. 3 , p . 177.
18Op. c i t . ,  P ia g e t ,  Six P sy ch o lo g ica l S tu d ie s , p . 32.
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1. E gocentrism ;
2. C en te rin g ;
3. S ta te s  in  a T ransfo rm ation ;
4. I r r e v e r s i b i l i t y ;
195. T ransduc tive  reaso n in g .
The p re o p e ra tio n a l c h ild  i s  e g o ce n tr ic  w ith  re s p e c t  to
re p re s e n ta t io n s ,  j u s t  as th e  in f a n t  was eg o ce n tr ic  w ith  re s p e c t  to
20sensory  m otor a c t io n s .  The c h ild  i s  unable to  ta k e  th e  ro le  o f  
th e  o th e r  person  and to  see  h is  v iew poin t as one o f  many p o s s ib le .
As a r e s u l t  o f  la c k in g  o th e r - ro le  o r ie n ta t io n ,  th e  p re o p e ra tio n a l  
c h ild  f e e l s  n e i th e r  the  co n ju n c tio n  to  j u s t i f y  h is  rea so n in g s  to  
o th e rs  n o r to  look  fo r  c o n tra d ic t io n s  in  h is  lo g ic .  The fu n c tio n  
o f  h is  though t i s  to  s a t i s f y  th e  s e l f  by tran sfo rm in g  what i s  r e a l  
in to  what i s  d e s ire d  and, as a r e s u l t ,  compensates f o r  and com pletes 
r e a l i t y  by means o f  a f i c t i o n . A l l  r e a l i t y  i s  co n stru ed  w ith  th e
pp
s e l f  as th e  model.
An im portan t c h a r a c te r i s t i c  o f  th e  p re o p e ra tio n a l  though t 
i s  i t s  tendency to  "c e n te r"  a t t e n t io n  on a s in g le ,  s t r i k in g  fe a tu re  
o f  th e  o b je c t  o f  i t s  reason ing  to  th e  n e g le c t o f o th e r  im portan t 
a s p e c ts , and by doing so , to  d i s t o r t  th e  rea so n in g . The p r e ­
o p e ra tio n a l c h ild  i s  unable to  "d ec e n te r"  and to  account fo r  f e a tu re s
^^John W. Renner, Don G. S ta f fo rd  and W illiam  B. Ragan, 
Teaching Science in  th e  Elem entary S choo l, (New York: Harper & Row, 
1973), p . 72.
^^Op. c i t . ,  F la v e l l ,  The Developm ental Psychology o f  Jean  
P ia g e t , p . 155.
^^Op. c i t . ,  P ia g e t, S ix  P sycho log ica l S tu d ie s , p . 23.
^^Ibid . ,  p. 28 ,
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which could balance and compensate fo r  th e  d i s to r t in g  and b ia s in g
e f f e c t s  o f  th e  s in g le  c e n tra t io n . He i s  confined  to  th e  su rfa c e  o f
th e  phenomena he t r i e s  to  th in k  ab o u t, a s s im ila t in g  only those
pa
s u p e r f ic i a l  fe a tu re s  which clamor lo u d e s t fo r  h is  a t t e n t io n .
S ince th e  p re o p e ra tio n a l c h ild  reasons on th e  b a s is  o f  s in g le  c h a r­
a c t e r i s t i c s  and i s  unable to  reason w ith  m u lti- fa c e te d  a sp e c ts  o f  
s t im u l i  s im u ltan eo u sly , h is  c o n c e p tu a liz a tio n  i s  p e rc e p tu a lly  dom­
in a n t  and he o p e ra te s  on p reco n cep ts .
C lo se ly  r e la te d  to  c e n te r in g  o f p re o p e ra tio n a l thought i s  
th e  la c k  o f  awareness o f s t a te s  in  a tra n s fo rm a tio n . P re o p e ra tio n ­
a l  thought i s  s t a t i c  and immobile and can focus im p re s s io n is t ic a l ly  
and s p o ra d ic a lly  on a random, momentary, s t a t i c  co n d itio n  b u t cannot 
ad eq u a te ly  l in k  a whole s e t  o f  su ccess iv e  c o n d itio n s  in to  an i n t e ­
g ra te d  t o t a l i t y  by ta k in g  account o f the  tran s fo rm a tio n s  which u n ify
2ii
them and ren d e r them lo g ic a l ly  c o h eren t. The p re o p e ra tio n a l c h ild  
focuses h i s  a t te n t io n  upon each su ccess iv e  s t a te  o r c o n fig u ra tio n  
o f  a d isp la y  r a th e r  than  upon th e  tran s fo rm a tio n s  by which one 
s t a t e  i s  changed in to  an o th e r . He sim ply runs o f f  r e a l i t y  s e ­
quences in  h is  head ju s t  as he might do in  o v e rt a c tio n  and views 
tra n s fo rm a tio n s  as independent, u n re la te d  " s l id e s "  o f  r e a l i t y .
Perhaps th e  most im portan t s in g le  c h a r a c te r i s t i c  o f p re -
25o p e ra tio n a l  thought i s  i t s  i r r e v e r s i b i l i t y . Thought i s  r e v e r s ib le
23op. c i t . ,  F la v e l l ,  The Developmental Psychology o f  Jean  
P ia g e t , p . 157.
Z ^ lb id .,  p . 157.
Z^ibid., p. 159.
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i f  i t  can t r a v e l  a long a c o g n itiv e  ro u te  and then  re v e rse  d i r e c t io n  
to  r e tu rn  to  i t s  unchanged b eg inn ing ; t h a t  i s ,  i t  i s  r e v e r s ib le  i f  
i t  can compose in to  a s in g le  o rgan ized  system  th e  v a rio u s compen­
s a t in g  changes which r e s u l t  from a tra n s fo rm a tio n , and by se e in g  
how each change i s  annu lled  by i t s  in v e rs e , in su re  constancy  o r 
in v a rian ce  fo r  th e  t o t a l  system . Thus, r e v e r s ib le  though t i s  f l e x ­
ib le  and m obile and a b le  to  c o r r e c t  fo r  d i s to r t in g  s u p e r f ic ie l s  by 
means o f su c c e ss iv e , quick-m oving d e c e n te rin g s . However, p r e ­
o p e ra tio n a l thought i s  n o t r e v e r s ib le ,  but im ita te s  i r r e v e r s ib le  
even ts in  r e a l i t y .  The p re o p e ra tio n a l  c h ild  i s  c o n s ta n tly  em broiled 
in  c o n tra d ic tio n s  because he i s  unab le  to  keep p rem ises u n a lte re d  
d u ring  a reason ing  sequence, and h is  thought i s  i r r e v e r s ib le  in  
th a t  th e  permanent p o s s ib i l i ty  o f  re tu rn in g  by th e  in v e rse  o p e ra tio n  
to  th e  unchanged beg inn ing  prem ise or id e n t i ty  elem ent o f  th e  system  
i s  denied him.^^
"T ransduction  i s  a com bination o f  elem entary r e la t io n s  b u t 
w ith o u t r e c ip ro c i ty  o f  th e se  r e la t io n s  amongst each o th e r ,  and con­
sequen tly  w ithou t th e  elem ent o f  n e c e s s i ty  th a t  would le a d  to  gen­
e ra l iz a t io n ." ^ ^  T ran sd u c tiv e  rea so n in g  proceeds from p a r t i c u l a r  
to  p a r t i c u la r .  The p re o p e ra tio n a l  c h ild  c en te rs  on one com pelling  
a sp ec t o f an event and th en  i r r e v e r s ib ly  draws a co n clu sio n  from 
ano ther in te r e s t in g  e v en t. T ran sd u c tiv e  reason ing  i s  d i s t o r t i n g
ZGlbid.
^^Jean P ia g e t ,  Judgment and Reasoning in  th e  C h ild , (New 
Je rse y : L i t t l e f i e l d ,  Adams, & Company, 1972), p . 198.
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28and i r r e v e r s ib le  because i t  i s  c e n te re d .
L i t e r a l ly ,  p re o p e ra tio n a l  though t produces a d i s to r te d  
r e a l i t y  based on s u p e r f ic ia l  f e a tu re s  which a re  each i s o la te d  from 
o th e rs  and no t co o rd in a ted  in to  a coheren t whole. The p re o p e ra tio n a l 
c h ild  i s  unable to  s e p a ra te  cause from e f f e c t  and h is  la c k  o f  p e r­
c e p tu a l d i f f e r e n t i a t io n  and d is s o c ia t io n  a f f e c ts  h is  th o u g h t, s e l f -  
aw areness, and s o c ia l  r e l a t i o n s .  He i s  p e rc e p tu a lly  bound a f f e c t iv e ­
ly  and c o g n it iv e ly . His c o g n itiv e  l i f e  and h is  a f f e c t iv e  l i f e  tend
29to  be u n s ta b le , d isc o n tin u o u s , and moment-to-moment. For the
p re o p e ra tio n a l c h ild  a l l  r e a l i t y  i s  construed  w ith  th e  s e l f  as a
. , 30 model.
The th i r d  s ta g e  o f  c o g n it iv e  development i s  th e  co n c re te
o p e ra tio n a l s ta g e  which l a s t s  from about age 7 to  11 y e a r s .  At t h i s
s ta g e  th e  f i r s t  t r u e  o p e ra tio n s  appear, and P ia g e t c a l l s  th e se
"co n cre te  o p e ra tio n s"  s in c e  th ey  o p era te  on o b je c ts  and n o t y e t on
31v e rb a lly  expressed  hypo th eses . The appearance o f  c o n se rv a tio n  
occurs during  t h i s  s ta g e , which s ig n a ls  th e  a r r i v a l  o f  r e v e r s ib le  
o p e ra tio n s  and th e  f i r s t  t r u e  beg inn ings o f  lo g ic a l  th o u g h t. The 
concepts o f  c a u s a l i ty ,  m astery  o f  tim e , r a t e ,  and space become gen­
e r a l  schemata o f  though t r a th e r  than  schemata o f  a c tio n  o r
28op. c i t . ,  P ia g e t ,  P la y , Dreams, and Im ita t io n  in  C h ild ­
hood, p . 235.
^^Op. c i t . ,  F la v e l l ,  The Developmental Psychology o f  Jean 
P ia g e t , p . 158.
3^0p. c i t . ,  P ia g e t ,  S ix  P sycho log ica l S tu d ie s , p . 28.
^^Op. c i t . ,  P ia g e t ,  "Development and L earn in g ,"  p . 177.
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i n t u i t i o n . C o n c e p t s  and r e la t io n s  a re  organized  in to  s e t s  in  which
a l l  th e  elem ents a re  in te rd e p e n d e n t and in  e q u ilib riu m , and th e se
"group ings” a t t a i n  a s t a t e  o f  coherence and n o n -c o n tra d ic tio n  p a r -
a i le d  by coopera tion  on th e  a f f e c t iv e  p la n e . As th e  p ro cess  o f
"d ec e n te rin g ” occurs on bo th  th e  c o g n itiv e  and a f f e c t iv e  l e v e l ,  th e
s e l f  becomes su b o rd in a ted  to  th e  laws o f  re c ip ro c ity .^ " ’
For P ia g e t , an o p e ra tio n  i s  th e  essence  o f  knowledge as i t
allow s th e  su b je c t  to  g e t a t  th e  way th e  o b je c t i s  c o n s tru c te d .
O perations a re  p a r t i c u l a r  ty p es  o f  a c tio n s  which c o n p rise  lo g ic a l
s t r u c tu r e s .  They a re  r e v e r s ib le ,  i n te r n a l ,  never i s o la t e d ,  and
always capable  o f  be ing  lin k e d  to  o th e r  o p e ra tio n s  to  form o v e ra l l
34system s o r g roups. O perations c o n s is t  o f  r e v e r s ib le  tran s fo rm a ­
t io n s  which allow  fo r  th e  p o s s ib i l i ty  o f  a r e tu rn  to  th e  p o in t  o f  
d e p a rtu re  in  th o u g h t. The r e v e r s i b i l i t y  may be o f  two k in d s , i n ­
version  and r e c ip r o c i ty .  In v e rs io n  r e v e r s i b i l i t y  occurs when an 
in v e rse  o p e ra tio n  combines w ith  th e  correspond ing  d i r e c t  o p e ra tio n  
and can ce ls  th e  whole o p e ra tio n  (+A -A = 0 ) . R e v e r s ib i l i ty  by 
r e c ip ro c i ty  occurs when th e  o r ig in a l  o p e ra tio n  combines w ith  i t s  
r e c ip ro c a l  r e s u l t in g  in  an equ iva lence  (A < B re c ip ro c a te d  by 
B < A ). T his a t ta in e d  r e v e r s i b i l i t y  i s  a m a n ife s ta tio n  o f  a
p . 9 7 .
^^Op. c i t . ,  P ia g e t ,  S ix  P sycho log ica l S tu d ie s , p .  46.
33% bid., p . 54.
^^Op. c i t . ,  P ia g e t ,  "Development and L e a rn in g ,” p . 176.
35op. c i t . ,  P ia g e t and In h e ld e r , The Psychology o f  th e  C h ild ,
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permanent e q u ilib r iu m  between a s s im ila t io n  o f  th in g s  to  the  mind and
accomodation o f  th e  mind to  th in g s , and, as a r e s u l t ,  th e  mind may
3 6go beyond i t s  im m ediate p o in t o f  view.
An o p e ra to ry  tra n s fo rm a tio n  always lea v es  some fe a tu re  o f  
th e  system  c o n s ta n t ;  o th erw ise  i t  would be i r r e v e r s ib le .  The con­
s ta n t  in v a r ia n t  in  a system  o f tra n s fo rm a tio n s  i s  what P ia g e t c a l l s  
th e  scheme o f  c o n se rv a tio n , and th e  n o tio n s  o f  co n serv a tio n  a re  the
o 7
p sy ch o lo g ica l in d ic a t io n s  o f  r e v e r s ib le  o p e ra to ry  s t r u c tu r e s .  
C onservation  i s  th e  in d ic a t io n  o f  a c o r re c t io n  o f  p e rc e p tu a l i l l u s io n  
and a d e c e n te r in g  o f  e g o c e n tr ic i ty  so as to  tran sfo rm  t r a n s i to r y  
r e la t io n s h ip s  in to  a co h eren t system  o f o b je c tiv e , perm anent r e l a ­
t io n s .  Thus, th e  c o n c re te  o p e ra tio n a l c h ild  may be id e n t i f i e d  by 
h is  a b i l i t y  to  c o n se rv e , and h is  developm ent w ith in  th e  s ta g e  may 
be id e n t i f i e d  by h i s  m astery  o f  a re a s  o f  c o n serv a tio n  s in c e  th e  
c h ild  i s  n o t alw ays a t  th e  same s ta g e  o f  development w ith  reg a rd  
to  d i f f e r e n t  a re a s  o f  c o n se rv a tio n .
O perations p ro v id e  the  p o s s ib i l i t y  f o r  exchange o f  i n t e r ­
p e rso n a l as w e ll a s  p e rso n a l co o rd in a tio n  and th i s  co o p era tio n  con­
s t i t u t e s  an in d isp e n sa b le  c o n d itio n  fo r  th e  o b je c t iv i ty ,  in te r n a l  
coherence and u n iv e r s a l i ty  o f  th e  o p e ra tio n s . The d e ce n te rin g  o f  
th e  c o g n itiv e  c o n s tru c t io n s  which r e s u l t  in  th e  development o f 
o p e ra tio n s  le a d s  t o  th e  same d e c e n te r in g  o f  a f f e c t iv e  c o n s tru c tio n s . 
The c h ild  can d i s s o c ia te  h is  p o in t  o f  view from th a t  o f  o th e rs  and
3Gop. c i t . ,  P ia g e t ,  S ix P sy ch o lo g ica l S tu d ie s , p .  5M-.
^^Op. c i t . ,  P ia g e t and In h e ld e r , The Psychology o f  th e  
C h ild , p . 97.
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can co o rd in a te  th e se  d i f f e r e n t  p o in ts  o f  view. The need f o r  j u s t i ­
f i c a t io n  and p ro o f a r i s e s .  In s te a d  o f  im pulsive b e h a v io r , unques­
tio n e d  b e l i e f s ,  and i n t e l l e c t u a l  e g o c e n tr ic i ty  o f  th e  p re o p e ra tio n a l  
c h i ld ,  th e  co n cre te  o p e ra tio n a l  c h ild  th in k s  b e fo re  a c t in g  and begins
3 0
th e  d i f f i c u l t  p ro cess  o f  r e f l e c t io n .  He can d e c e n te r , do m ental 
r e v e r s a ls ,  e q u i l ib r a te ,  beg in  to  reason d ed u c tiv e ly  and in d u c tiv e ly , 
see  r e la t io n s h ip s  between tra n s fo rm a tio n s  and co n serv e , which culm in­
a te s  in  a b e t t e r  in te g r a t io n  o f  th e  s e l f  and a more e f f e c t iv e  regu­
l a t i o n  o f  a f f e c t iv e  l i f e . ^ ^
The l a s t  s ta g e  o f  c o g n itiv e  development i s  t h a t  o f  form al
qoo p e ra tio n s  which i s  capab le  o f  beginning  a t  about age 11. The 
form al c h ild  a t t a in s  new s t r u c tu r e s  which a re  on one hand combina­
t o r i a l  co rrespond ing  to  l a t t i c e s ,  and on the  o th e r  hand, more com­
p l ic a te d  group s t r u c tu r e s .  Formal o p e ra tio n s  p rov ide  though t w ith  
an e n t i r e ly  new a b i l i t y  t h a t  de taches and l ib e r a t e s  though t from 
co n cre te  r e a l i t y  and p e rm its  i t  to  b u ild  i t s  own r e f l e c t io n s  and 
th e o r ie s .  Formal though t i s  h y p o th e tico -d ed u c tiv e  in  t h a t  i t  perm its 
drawing conclusions from pure  h y p o th esis  and not m erely from a c tu a l  
o b se rv a tio n s , and th e se  co n c lu sio n s even have a v a l i d i ty  independent 
o f  t h e i r  f a c tu a l  t r u th .  Formal thought i s  th e  r e p re s e n ta t io n  o f  a 
re p re s e n ta tio n  o f  p o s s ib le  a c t i o n . R e a l i t y  no lo n g e r  i s  l im ite d
^®0p. c i t . ,  P ia g e t , S ix  P sycho log ica l S tu d ie s , p . M-0. 
^ ^ Ib id .,  p . 55.
^^Although th e  c h ild  i s  capab le  o f ,  he u s u a l ly  does n o t 
become f u l ly  form al o p e ra tio n a l  u n t i l  about 14-15 y e a rs  o f  age. 
B arbel In h e ld e r  and Jean  P ia g e t ,  The Growth o f L og ical T hinking  From 
Childhood to  A dolescence, (New York: Basic Books, I n c . ,  1958),
p . 335.
*^^0p. c i t . ,  P i a g e t ,  S ix  P s y c h o lo g ic a l  S t u d i e s , p .  6 3 .
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to  i t s  c o n c re te  a sp e c ts . The e s s e n t ia l  d if fe re n c e  between form al 
thought and concre te  o p e ra tio n a l though t i s  th a t  co n cre te  though t 
i s  cen te red  on r e a l i t y ,  w hile  form al though t g rasps p o s s ib le  t r a n s ­
fo rm ations and a s s im ila te s  r e a l i t y  in  term s o f  imagined or deduced 
ev en ts . The change in  p e rsp e c tiv e  i s  as im portan t fo r  a f f e c t iv e  as 
fo r  c o g n itiv e  development, fo r  a f f e c t i v i t y  can remain bound by con­
c re te  and p e rc e p tib le  r e a l i t y ,  o r  i t  can encompass many in te rp e r s o n a l
M-2and in tra p e rs o n a l  p o s s i b i l i t i e s .
P ia g e t a ss ig n s  fo u r f a c to r s  which promote m ental develop­
ment. The f i r s t  f a c to r  i s  m a tu ra tio n , e s p e c ia l ly  o f  th e  nervous 
system  and th e  endocrine system s. H ered ity  p rov ides th e  c h ild  w ith  
th e  equipment to  fu n c tio n  and respond . Organic m atu ra tio n  p la y s  
an in d is p e n s ib le  ro le  in  th e  unvary ing  o rd e r o f  su ccess io n  o f  th e
s ta g e s  o f  th e  c h i ld ’s development as he can o p e ra te  only i f  he has
113
th e  p h y s ic a l means to  do so .
The second f a c to r  in  m ental development i s  e x e rc ise  and
acqu ired  experience  in  c o n ta c t w ith  o b je c ts .  There a re  two k inds
o f  experience  which a re  p sy c h o lo g ic a lly  very  d i f f e r e n t .  The f i r s t
i s  p h y s ic a l experience which in v o lv es  a c t in g  upon o b je c ts  and
d e riv in g  some knowledge about th e  o b je c ts  d i r e c t ly  from th e  o b je c ts  
•+M-them selves. This experience i s  an a c t iv e  s t r u c tu r a t io n .  The
C h ild , p . 14-9. 
43
^^Op. c i t . ,  P iage t and In h e ld e r , The Psychology o f  th e
I b i d . ,  p . 154.
^^Op. c i t . ,  P ia g e t, "Development and L earn in g ,"  p . 179.
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second i s  lo g ico -m a th em atica l experience  which in v o lv es in te r a c t in g  
w ith  o b je c ts  so  as to  le a m  th e  r e s u l t  o f  th e  c o o rd in a tio n  o f  th e  
a c t io n s ,  and knowledge i s  d e riv ed  from th e  a c tio n s  which a re  o rgan­
ized  o r combined r a th e r  th an  from th e  o b je c ts  them selves. I t  i s  an
M-5experience  o f  th e  a c tio n s  o f  th e  su b je c t  upon th e  e x te rn a l  o b je c t .
The t h i r d  f a c to r  in  m ental development i s  s o c ia l  tra n sm iss io n .
S o c ia l iz a tio n  i s  a s t r u c tu r a t io n  to  which th e  c h ild  c o n tr ib u te s  as
much as he re c e iv e s , th u s th e  in terdependence  and isomorphism o f
"o p e ra tio n "  and "cooperation ."^®  S o c ia l in te r a c t io n  corresponds
to  two very  d i s t i n c t  r e a l i t i e s  in  the  a f f e c t iv e  se n se . F i r s t ,  th e re
i s  th e  r e la t io n s h ip  between th e  c h ild  and th e  a d u lt  which i s  th e
source o f  e d u c a tio n a l and v e rb a l tran sm iss io n s  o f  c u l tu r a l  elem ents
c o g n itiv e ly  and o f  m oral sen tim en ts  a f f e c t iv e ly .  Second, th e re  a re
s o c ia l  r e la t io n s  among c h ild re n  them selves, and in  p a r t  between
c h ild re n  and a d u l t s ,  as a continuous and c o n s tru c t iv e  p ro cess  o f
re c ip ro c a l  s o c ia l iz a t io n  r a th e r  than  u n i l a t e r a l  t ra n sm iss io n .
The fo u r th  f a c to r  in  m ental developm ent i s  e q u i l ib r a t io n
or s e l f - r e g u la t io n . I t  i s  a s e r ie s  o f  a c t iv e  com pensations by th e
su b je c t in  response  to  e x te rn a l  d is tu rb a n c e s  and i s  an ad justm ent
th a t  i s  bo th  r e t r o a c t iv e  and a n t ic ip a to r y ,  c o n s t i tu t in g  a permanent
48
system  o f com pensations. A s t r u c tu r e  i s  in  e q u ilib riu m  to  th e
^®0p. c i t . ,  P ia g e t and In h e ld e r , The Psychology o f  th e  
C h ild , p . 155.
^ ^ I b id . ,  p . 156.
I b i d . ,  p . 116.
^ ® I b id .,  p .  1 5 7 .
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e x te n t  t h a t  th e  in d iv id u a l i s  s u f f i c i e n t l y  a c tiv e  to  be a b le  to
U9co u n te r  a l l  in tru s io n s  w ith  com pensations. The c h ild  re c e iv e s  
in fo rm a tio n  from the  environm ent, and , in  an a ttem p t to  und ers tan d  
i t ,  he a s s im ila te s  the  even t in to  a lre a d y  e x is t in g  s t r u c tu r e s  an d /o r 
accommodates h is  c u rre n t s t r u c tu r e s  to  f i t  th e  new s i t u a t i o n ,  thus 
b r in g in g  coherence and s t a b i l i t y  to  h is  w orld . E q u ilib riu m  i s  th e  
end which i s  sought in  each developm ental p e rio d  and w hich i s  p ro ­
g re s s iv e ly  improved d u ring  each p e rio d  so  as to  allow  th e  in d iv id u a l  
to  make a more p re c ise  a d a p ta tio n  to  r e a l i t y .
P ia g e t f e e ls  th a t  t h i s  m ental development de te rm in es the  
e n t i r e  cou rse  o f  p sy ch o lo g ica l e v o lu tio n  and t h a t  a f f e c t iv e  develop­
ment i s  concom itant w ith  c o g n itiv e  developm ent. There i s  no behav io r 
p a t t e r n  which does no t invo lve  a f f e c t iv e  f a c to r s ,  and th e r e  can be 
no a f f e c t iv e  s t a te s  w ith o u t th e  in te rv e n t io n  o f  p e rc e p tio n s  o r com­
p reh en sio n s  which c o n s t i tu te  t h e i r  c o g n itiv e  s t r u c tu r e .  The two 
a s p e c ts ,  a f f e c t iv e  and c o g n itiv e  a re  a t  th e  same tim e in se p a ra b le  
and i r r e d u c ib le .  J u s t  as th e  c o g n itiv e  s t r u c tu r e s  a re  formed and 
m odified  in  se a rc h  o f a p ro g re s s iv e ly  more e f f e c t iv e  e q u i l ib r a t io n ,  
so to o  i s  th e  form ation o f  p e r s o n a l i ty  dominated by s t r u c tu r e  forma­
t io n  in  se a rc h  o f a coherence and o rg a n iz a tio n  t h a t  w i l l  p rev e n t 
in te r n a l  c o n f l i c t s . T h u s ,  in  r e a l i t y ,  th e  most p ro found  tendency 
o f a l l  human a c t iv i ty  i s  th e  p ro g re s s io n  toward e q u il ib r iu m , and 
re a so n , which expresses th e  h ig h e s t  forms o f  e q u il ib r iu m , u n i te s  
in te l l ig e n c e  and a f f e c t iv i ty .^ ^
^ ^ I b id . ,  p . 151. 
^ ° I b id . ,  p . 158.
^^Op. c i t . ,  P ia g e t ,  S ix  P s y c h o lo g ic a l  S t u d i e s ,  p .  7 0 .
CHAPTER I I I
REVIEW OF LITERATURE 
There has been a v a s t number o f  v a l id a t io n  s tu d ie s  o f  cogni­
t iv e  development done w ith  P ia g e t’s c o n se rv a tio n  t a s k s . H o w e v e r ,  
th e re  a re  very  few re se a rc h  s tu d ie s  in v e s t ig a t in g  th e  r e la t io n s h ip  
between c o g n itiv e  development and a f f e c t iv e  developm ent u s in g  the  
co n se rv a tio n  ta s k s .
One o f  th e  v a l id a t io n  s tu d ie s  o f  p a r t i c u l a r  re lev an ce  i s
C O
th a t  done by Renner e t  a l ^  in  which th e  s ix  c o n se rv a tio n  ta s k s  - 
number, s o l id  amount, l iq u id  amount, w e ig h t, le n g th ,  and a rea  -  
were ad m in is te red  to  252 p u b lic  school c h ild re n  ran g in g  in  age 
from 60 - l>+4- months. He found th a t  c o n se rv a tio n  o f  number was 
achieved by 8M- months, co n serv a tio n  o f  s o l id  amount and l iq u id  
amount by 88 m onths, co n serv a tio n  o f  w eigh t by 120 m onths, conser­
v a tio n  o f  le n g th  by 128 months, and c o n se rv a tio n  o f  a rea  by 132 
months. These ages and sequences o f  c o g n itiv e  developm ent e ssen ­
t i a l l y  correspond to  th o se  found by P ia g e t  in  h i s  o r ig in a l  s tu d ie s .
^^Paul H. Mussen (ed .) C arm ichael’s Manual o f  C hild  Psychol­
ogy (3 rd .;  New York: Wiley and Sons, I n c . ,  1970), Vol. I ,  
p . 991-1043.
Op. c i t . ,  F la v e i l .  The Developm ental Psychology o f  Jean 
P ia g e t , p . 379-398.
^^John W. Renner e t  a l . , ’’P ia g e t i s  P r a c t i c a l , ” Science and 
C h ild re n , (O ctober, 1971), p . 23.
^^Op. c i t . ,  P ia g e t  and I n h e ld e r ,  The P s y c h o lo g y  o f  th e
C h i ld , p .  9 9 .
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Goldschmid^^ in v e s tig a te d  th e  l e v e ls  o f  d i f f i c u l t y  o f  te n  
c o n se rv a tio n  ta sk s  in c lu d in g  th e  s ix  used in  R enner's s tu d y . He 
ranked th e  c o n serv a tio n  ta s k s  from l e a s t  d i f f i c u l t  to  most d i f f i c u l t  
based  on th e  perform ance o f  102 urban schoo l c h ild re n . His d a ta  
ranked th e  ta s k s  in  the  same o rd e r  t h a t  Renner found w ith  th e  
ex cep tio n  t h a t  Goldschmid found c o n se rv a tio n  o f  le n g th  more d i f f i c u l t  
th an  c o n se rv a tio n  o f  a re a .
C o n se rv a tio n -re la te d  s tu d ie s  in  which comparisons o f  p e r ­
formance between em otionally  d is tu rb e d  c h ild re n  and normal c h ild re n  
a re  q u ite  l im i te d .  Halpern^® p e r io d ic a l ly  te s te d  a s in g le  17 y e a r  
o ld  sch izo p h ren ic  boy from 1963 -  196M- w ith  P ia g e tia n  ta s k s .  A l­
though th e  s tan d ard ized  IQ measure rev e a le d  no developm ental l a g ,  
th e  P ia g e tia n  ta s k s  d id .
N e a l e i n v e s t i g a t e d  egocen trism  in  i n s t i tu t io n a l iz e d  emo­
t io n a l ly  d is tu rb e d  c h ild re n  and norm al c h ild re n . He compared t h e i r  
perform ance on a P iag e t ta s k  c o n s is t in g  o f  a mountain scene p r e ­
sen ted  from v a rio u s  p e rs p e c t iv e s . Using 20 in s t i tu t io n a l iz e d  
em o tiona lly  d is tu rb ed  c h ild re n  and 20 p u b lic  school c h ild re n , Neale 
found th e  em otionally  d is tu rb e d  c h ild re n  to  be s ig n f ic a n t ly  more 
e g o c e n tr ic  than  t h e i r  norm al p e e rs .
^M . L. Goldschmid, " D if fe re n t  Types o f C onservation and 
N onconservation  and T heir R e la tio n  to  Age, Sex, IQ, MA, and Vocab­
u l a r y , ” Jo u rn a l o f  Child Development, 1967, 38, p . 1229-1246.
H alpem , "C onceptual Development in  a S ch izophren ic  
Boy," Jo u rn a l o f  American Academy o f  C hild  P sy c h ia try , 1966.
^^John M. N eale, "E gocentrism  in  I n s t i tu t io n a l iz e d  and Non­
in s t i t u t io n a l i z e d  c h i ld re n ,"  Jo u rn a l o f  C hild  Development, 1966, 37, 
p . 97-101.
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58Goldschmid compared co n se rv a tio n  perform ances o f  102 c h i l ­
dren  in  th e  f i r s t  and second grades in  (1) a p u b lic  sch o o l, (2) a 
p r iv a te  sc h o o l, and (3) a day school f o r  em otionally  d is tu rb e d  
c h ild re n . Although th e  em otionally  d is tu rb e d  c h ild re n  were two 
years o ld e r  than  the  c h ild re n  in  th e  o th e r  two sc h o o ls , t h e i r  l e v e l  
o f  c o n se rv a tio n  perform ance was n o t h ig h e r  than  th a t  o f  normal c h i l ­
d ren , Goldschmid f e l t  t h a t  h is  r e s u l t s  suggested th a t  d is ru p tiv e
p e rs o n a l i ty  c h a r a c te r i s t ic s  m ight d e lay  co g n itiv e  development.
59L e m e r, B ie , and L ehrer ad m in iste red  co n serv a tio n  ta s k s  
o f  amount, w eight and volume to  35 h o s p i ta l iz e d  m entally  i l l  ado­
le s c e n ts  rang ing  in  age from 15-23 (mean 18-8) y e a rs . They found 
th a t  most o f  th e  ad o le scen ts  gave c o n c re te  responses to  th e  amount 
and w eight ta s k s  and th a t  50% gave p re o p e ra tio n a l responses on th e  
volume disp lacem ent ta s k .
F i le r^ ^  compared perform ances o f  29 em otionally  d is tu rb e d  
c h ild re n  rang ing  in  age from 6-13 y e a rs  w ith  2 groups o f  normal 
c h ild re n  one matched fo r  ch ro n o lo g ica l age and one matched fo r  
m ental age. She adm in istered  co n cre te  o p e ra tio n a l ta s k s  and some 
ta s k s  m odified  to  apply P ia g e tia n  concep ts to  s o c ia l - in te rp e r s o n a l  
developm ent. The em otionally  d is tu rb e d  c h ild re n  perform ed th e
^®0p. c i t . ,  Goldschmid, " D if fe re n t  Types o f  C onservation  
and N onconservation and T h e ir R e la tio n  to  Age, Sex, IQ, MA, and 
V ocabulary."  
eg
Sandra L erner, I l d r i  B ie, and Paul L ehrer, "Concrete 
O p era tio n a l Thinking in  M entally 111 A d o le scen ts ,"  M errill-P a lm er 
Q u a r te r ly , Vol. 18, No. 3, (Ju ly  1972), p . 287-291.
®^A. A . F i l e r ,  " P ia g e t ia n  C o g n it iv e  D evelopm ent in  Normal
and E m o tio n a lly  D is tu r b e d  C h ild r e n ,"  U n p u b lish ed  D o c to r a l D i s s e r ­
t a t i o n ,  U n iv e r s i t y  o f  R o c h e s te r , 1 9 7 2 .
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same as t h e i r  matched c o n tro ls  on t r a d i t i o n a l  c o g n itiv e  m easures, 
b u t dem onstrated l e s s  m ature u n d ers tan d in g  on s o c ia l - c o g n i t iv e  
measures than  normal c h ild re n . The d a ta  were c o n s is te n t  w ith , b u t 
h a rd ly  confirm ed, th e  h y p o th es is  th a t  normal c h ild re n  would show 
more " c o n s is te n t"  developm ental a b i l i t i e s  a c ro ss  a re a s  o f  perfo rm ­
ance th an  would em o tio n a lly  d is tu rb e d  c h ild re n . The norm al c h ild re n  
a ls o  m an ifes t an o rth o g o n al " s o c ia l  u n ders tand ing"  f a c to r  which d id  
n o t appear f o r  th e  em o tio n a lly  d is tu rb e d  c h ild re n .
Gambini^^ congared c o n se rv a tio n  perform ance among o th e r  
ty p es  o f perform ances between 26 diagnosed em o tionally  d is tu rb e d  
p u b lic  schoo l males and 26 norm al p u b lic  school m ales ran g in g  in  
age from 8 - 1 1  y e a rs  (mean 10 .3  y e a r s ) .  She found t h a t  th e  emo­
t io n a l ly  d is tu rb e d  m ales were more p re o p e ra tio n a l  and e g o c e n tr ic  
th an  normal m ales, and f e l t  t h a t  th e re  was a s ig n i f ic a n t  r e l a t i o n ­
sh ip  between a f f e c t iv e  developm ent and c o g n itiv e  developm ent.
T h is re se a rc h  in v e s t ig a te s  th e  r e la t io n s h ip  between a f f e c t iv e  
and c o g n itiv e  development to  determ ine w hether o r n o t th ey  a re  
in te rd e p e n d e n t, and i f  a d is tu rb a n c e  in  one a sp e c t im p lie s  a con­
com itan t d is tu rb a n c e  in  th e  o th e r .
^^Josephine Gambini, " P ia g e t’s Theory: C onceptual D evelop­
ment and A ffe c tiv e  Development in  Diagnosed E m otionally  D istu rbed  
P u b lic  School M ales," Unpublished D octo ra l D is s e r ta t io n ,  Wayne S ta te  
U n iv e rs i ty , 1973.
CHAPTER IV 
METHOD AND DESIGN 
Sub.jects
A sample o f  40 c h ild re n  o f  approxim ately  12 y e a rs  o f  age 
was chosen as su b je c ts  f o r  t h i s  in v e s t ig a t io n .  No c h ild  over 12 
y ears  11 months nor under 11 y e a rs  6 months was u sed . T h is  age was 
chosen s in c e  a l l  l e v e ls  o f  co n se rv a tio n  used should  have e s s e n t ia l ly  
been ach ieved . Socio-economic background was co n sid ered  in  th e  
s e le c t io n  to  p rov ide some c o n tro l  fo r  p a s t  e x p erien ces  o f  th e  sub­
j e c t s .
Normal Group -  10 boys and 10 g i r l s  co n sid ered  to  be normal 
were chosen a t  random from one m iddle schoo l in  th e  Norman P u b lic  
School System in  Norman, Oklahoma. A c h ild  was d e fin ed  a s  normal 
i f  he was making s a t i s f a c to r y  p ro g ress  in  r e g u la r  p u b lic  schoo l 
c la s s e s  and had no h is to r y  o f  em otional d is tu rb a n c e . The mean age 
o f  t h i s  group was 12 y ears  0 m onths.
E m otionally  D istu rbed  Group - 10 boys and 10 g i r l s  con­
s id e re d  to  be em otionally  d is tu rb e d  were chosen from th r e e  r e s i ­
d e n t ia l  trea tm e n t c e n te rs  f o r  em o tionally  d is tu rb e d  c h i ld r e n ;  
C h ild re n ’s M edical C en te r, T u lsa , Oklahoma, P h i l  Sm alley C h ild re n ’s 
C en te r, Norman, Oklahoma, and C h ild re n ’s  U n it, W ichita  F a l l s  S ta te
24
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fiPH o sp ita l, W ichita F a l l s ,  Texas. A c h ild  was in c lu d ed  i f  he had o r  
was having em otional problem s sev ere  enough to  n e c e s s i t a te  i n s t i t u ­
t io n a l iz a t io n .  No c h ild  w ith  suspec ted  prim ary o rg an ic  pathology 
no r any c h ild  whose I .Q . le v e l  was below th e  d u l l  normal range was 
u sed . I .Q . was determ ined by perform ance on th e  S tan fo rd -B in e t o r  
Wise taken  from each p a t i e n t 's  re c o rd . The mean age o f t h i s  group 
was 12 y ea rs  2 months.
The in v e s t ig a to r  recogn izes f u l ly  t h a t  th e re  i s  no con­
s is te n c y  in  th e  s e v e r i ty  o f  th e  em otional d is tu rb a n c e  th a t  would 
n e c e s s i ta te  i n s t i t u t io n a l i z a t i o n  o f  a c h i ld .  For in s ta n c e , th e  
v a ry in g  a b i l i t y  and d e s i r e  o f  each fam ily  to  s ta n d  by and m ain ta in  
th e  d is tu rb e d  c h ild  in  th e  home would in flu e n ce  th e  n e c e s s i ty  fo r  
i n s t i t u t i o n a l i z l t i o n .  However, many o f  th e  c h ild re n  were in  such 
c o n d itio n  t h a t  no fam ily  could p rov ide  th e  re so u rc e s  needed to  keep 
th e  c h ild  a t  home. A ll  c h ild re n  used in  t h i s  s tu d y  f o r  th e  em otion­
a l ly  d is tu rb e d  group ex p erien ced , a t  some tim e , s u f f i c i e n t  em otional 
problem s in  g e t t in g  a long  in  t h e i r  l i f e  space to  be in s t i tu t io n a l iz e d ,  
A ll  o f  th e  c h ild re n  in  th e  em o tionally  d is tu rb e d  group a t  
th e  tim e o f  t e s t in g  met th e  fo llow ing  c r i t e r i a :
(1) They were a l l  o r ie n te d  to  tim e and sp ace . That 
i s ,  they  were a l l  in  good enough c o n ta c t w ith  
r e a l i t y  to  m ain ta in  o r ie n ta t io n  and know who 
they  w ere, where they  w ere, the  day o f  th e  week, 
th e  month, and the  y e a r .
c  p
Due to  th e  d i f f i c u l t y  in  f in d in g  s u f f i c i e n t  numbers o f 
i n s t i tu t io n a l iz e d  em o tionally  d is tu rb e d  c h ild re n  to  f i t  th e  c r i t e r i a  
f o r  s e le c t io n ,  the  use o f  i n s t i tu t io n a l iz e d  em o tio n a lly  d is tu rb e d  
c h ild re n  from th re e  r e s id e n t ia l  tre a tm e n t c e n te rs  fo r  em otionally  
d is tu rb e d  c h ild re n  was n e c e s s i ta te d .
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(2) They were a l l  in  such c o n d itio n  th a t  they  could 
r e l a t e  to  th e  in v e s t ig a to r  as a person . They 
couldi m ain ta in  in te rp e r s o n a l  co n tac t throughout 
th e  t e s t i n g  p e r io d .
(3) They were a l l  ab le  to  u n d ers tan d , n o t th e  d e t a i l s ,  
b u t th e  f a c t  th a t  t h i s  was an examining s i tu a t io n  
in  w hich th ey  were expected  to  respond to  a 
s e r i e s  o f  s t im u l i .  A ll  th e  su b je c ts  were ab le
to  m a in ta in  t h i s  r e la t io n s h ip  w ith  th e  in v e s t ig a to r  
th roughout th e  exam ination  p e rio d . C hildren  who 
were so  uncoopera tive  o r unresponsive th a t  they  
cou ld  n o t a tte n d  to  th e  ta sk s  were n o t used .
(M-) In  th e  op in ion  o f  th e  in v e s t ig a to r ,  none o f  th e  
s u b je c ts  had d e te r io ra te d  m a te r ia lly  by reason  
o f  lo n g  confinem ent to  an i n s t i t u t i o n .
In strum en t
The c o n se rv a tio n  ta sk s  modeled a f t e r  P ia g e t were used to  
determ ine  th e  l e v e l  o f  c o n se rv a tio n  perform ance o f  each c h ild  in  
6 a r e a s ;  number, s o l id  amount, l iq u id  amount, w eigh t, le n g th , and
a re a . The o r ig in a l  P ia g e tia n  ta s k s  as m odified by Renner were
. 63 u sed .
Task 1 : C onservation  o f  Number
S ix  b lack  checkers a re  l in e d  up in  one row and s ix  red  
checkers a re  l in e d  up in  a p a r a l l e l  row.
^^John W. R enner, U n iv e rs ity  o f  Oklahoma, Norman, 1973.
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O o o 0 0 0
Once th e  c h ild  confirm s t h a t  th e re  a re  as many red  a s  b lack  checkers, 
th e  red checkers a re  stacked  in to  one s ta c k .
#  #  #  •  •  •
The c h ild  i s  then  asked w hether th e re  a re  as many red  checkers as 
b lack  checkers. I f  he answers " y e s ,” th e  c h ild  i s  asked how he 
knew t h a t .  I f  he answers "no" he i s  unable to  conserve number.
Task 2 : C onservation o f  S o lid  Amount
Two p iec es  o f  c la y  o f  th e  same amount a re  ro l le d  in to  b a l l s  
o f  equal s i z e .  For convenience two c o lo rs  a re  u sed , green and red . 
Once th e  c h ild  confirm s t h a t  th e re  i s  th e  same amount o f  green c lay
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as red  c la y , th e  red  c lay  i s  deformed by r o l l i n g  i t  in to  a ’’sn a k e .” 
The c h ild  i s  then  asked w hether th e re  i s  as much red  c la y  as g reen  
c la y . I f  he answers ”y e s , ” th e  c h ild  i s  asked how he knew t h a t .
I f  he answers ”n o ,” he i s  unab le  to  conserve s o l id  amount.
Task 3 : C onservation  o f L iqu id  Amount
An equal amount o f  w a te r  i s  poured in to  two c o n ta in e rs  o f  
equal s iz e  and shape. A f te r  th e  c h ild  conforms th a t  th e  c o n ta in e rs
a re  th e  same s iz e  and th a t  th ey  c o n ta in  th e  same amount o f  w a te r , 
th e  w a ter in  one o f  th e  c o n ta in e rs  i s  poured in to  a t a l l e r ,  th in n e r  
c o n ta in e r . The c h i ld  i s  th en  asked w hether th e re  i s  as much w a te r 
in  th e  t a l l e r  c o n ta in e r  as in  one o f  th e  o r ig in a l  c o n ta in e rs . I f  
he answers ”y e s ,"  th e  c h ild  i s  asked how he knew t h a t .  I f  he answers 
”n o ,” he i s  unab le  to  conserve l iq u id  amount.
I
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Task C onservation  o f  W eight
Two b a l l s  o f  c lay  o f  equal s iz e  and w eigh t a re  g iven  to  th e  
c h i ld .  For convenience two c o lo rs  a re  u se d , red  and g reen . When
he confirm s th a t  each weighs th e  same, one o f  th e  b a l l s  i s  deformed 
in to  a pancake. W ithout be ing  allow ed to  touch  th e  c la y  th e  c h ild
c —
i s  asked i f  th e  pancake would weigh th e  same as th e  b a l l  o f  c la y . 
I f  he answers ”y e s ,” th e  c h ild  i s  asked how he knew t h a t .  I f  he 
answers ”n o ,"  he i s  unab le  to  conserve w e ig h t.
Task 5: C onservation  o f  Length
Two rods o f i d e n t i c a l  le n g th  a re  l a i d  s id e  by s id e  so t h a t  






same le n g th , one o f  the  rods i s  moved so th a t  t h e i r  ends no lo n g er 
co rrespond . The c h ild  i s  th en  asked i f  th e  two rods a re  th e  same
1
le n g th . I f  he answers " y e s ,” th e  c h ild  i s  then  asked how he knew 
t h a t .  I f  he answers "n o ,"  he i s  unab le  to  conserve le n g th .
Task 6: C onservation o f  Area
Two p iec es  o f  c o n s tru c tio n  paper o f  th e  same shape and a rea  
a re  p re sen te d  to  th e  c h i ld .  A lso , a number o f  "bam s" o f  equal 
shape and s iz e  a re  shown him. When th e  c h ild  confirm s th e  e q u a l ity  
o f  th e  papers and the  " b a m s ,"  an equal number o f  "b am s"  a re  p laced  




o th e r  th e  b a m s a re  s c a t te r e d  around th e  p ap er. The c h ild  i s  asked 
i f  th e re  i s  th e  same amount o f  paper showing on each p iec e  o f  con- 
s tm c t io n  p ap e r. I f  he answers " y e s ,"  th e  c h ild  i s  asked how he 
knew t h a t .  I f  he answers "n o ,"  he i s  unab le  to  conserve a re a . I f  
th e  c h ild  should count th e  "b am s"  when asked about th e  e q u a l i ty  o f  
th e  a re a s  he i s  p robab ly  co nserv ing  number and n o t a re a . To com­
p e n sa te  f o r  th a t ,  an o th e r  "b am " i s  p laced  on th e  s id e  by s id e  sh e e t
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and on th e  s c a t te r e d  s h e e t a b am  i s  p laced  on top  o f  one to  make a
□
D  D
two s to ry  b a m . The q u e s tio n  o f  e q u a lity  i s  re p e a te d . The c h ild  
who confirm s th a t  more a rea  i s  showing on th e  paper w ith  th e  two 
s to ry  b u ild in g  conserves a re a .
Procedure
Each s u b je c t  was ad m in iste red  a l l  o f  th e  co n se rv a tio n  ta s k s
in d iv id u a lly  in  a p r iv a te  room by th e  in v e s t ig a to r .  The fo llo w in g
fo u r s te p s  were used in  th e  p re s e n ta tio n  o f  each ta s k :  f i r s t ,  th e
c h ild  was g iven an o p p o rtu n ity  to  f a m il ia r iz e  h im se lf  w ith  th e
m a te r ia ls ;  second, i t  was a sc e r ta in e d  th a t  th e  c h ild  p erce iv ed  the
i n i t i a l  e q u a lity  o f  th e  o b je c ts  he was asked to  compare; t h i r d ,
a f t e r  each m an ip u la tio n  o f  one o f  th e  two o b je c ts ,  th e  c h ild  was
again  asked to  judge th e  o b je c ts ’ e q u a l ity  o r  in e q u a li ty  ; and
fo u r th , th e  s u b je c t  was asked to  ex p la in  why th e  two o b je c ts  a re
equal o r  unequal (depending on h i s  response) w ith  re s p e c t  to  a
given a rea  o f  c o n se rv a tio n .
The in s t r u c t io n s  g iven to  each s u b je c t  a t  th e  s t a r t  o f
t e s t in g  were as fo llo w s:
I  w i l l  a sk  you to  do some th in g s  f o r  me and answer 
some q u e s tio n s  about them. Some o f  them may be 
easy and some may be a l i t t l e  h a rd e r . Do th e  b e s t  
you can on each o f  them.
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The sc o rin g  o f  th e  d a ta  was sim ple and o b je c tiv e . A p o s­
s ib le  sco re  o f  2 p o in ts  may have been given fo r  each c o n serv a tio n  
ta s k  w ith  a p o s s ib le  t o t a l  sco re  o f  12 p o in ts  f o r  le v e l  o f  perfo rm ­
ance over a l l  th e  co n se rv a tio n  ta s k s . W ithin each ta s k  1 p o in t  was 
g iven  f o r  a c o r r e c t  judgment a f t e r  m an ipu la tion  o f  one o f  th e  two 
o b je c ts ,  and 1 p o in t  fo r  an e x p lan a tio n  t h a t  no ted  r e v e r s i b i l i t y ,  
com pensation o r in v a r ia n t  q u a n ti ty .
Hypotheses
The fo llo w in g  h y p o th eses , s ta te d  in  th e  n u l l  form, were i n ­
v e s t ig a te d .
H ypothesis 1 : W ith in  th e  samples in v e s t ig a te d ,  th e re  i s  no
s ig n i f i c a n t  d if fe re n c e  between th e  le v e ls  o f  c o n serv a tio n  perform ance 
o f  norm al c h ild re n  and in s t i tu t io n a l iz e d  em o tionally  d is tu rb e d  c h i l ­
d re n .
H ypothesis 2 ; W ithin  th e  samples in v e s t ig a te d ,  th e re  i s  no 
s ig n i f ic a n t  d if fe re n c e  between th e  le v e ls  o f  co n serv a tio n  perform ance 
o f  norm al males and in s t i t u t io n a l iz e d  em o tionally  d is tu rb e d  m ales.
H ypothesis 3 : W ithin  th e  samples in v e s t ig a te d ,  th e re  i s  no
s ig n i f ic a n t  d if fe re n c e  between th e  le v e ls  o f  co n serv a tio n  perform ance 
o f  norm al fem ales and in s t i t u t io n a l iz e d  em o tionally  d is tu rb e d  fem ales.
H ypothesis 4 : W ith in  th e  samples in v e s t ig a te d , th e re  i s  no
s ig n i f ic a n t  d if fe re n c e  between the  le v e ls  o f  c o n serv a tio n  perform ­
ance o f  i n s t i tu t io n a l iz e d  em o tionally  d is tu rb e d  males and i n s t i t u ­
t io n a l iz e d  em otionally  d is tu rb e d  fem ales.
H ypothesis 5 : W ith in  th e  samples in v e s t ig a te d , th e re  i s  no
s ig n i f ic a n t  d if fe re n c e  between th e  le v e ls  o f  co n serv a tio n  perform ­
ance o f  normal males and norm al fem ales.
CHAPTER V 
RESULTS
A t - t e s t  was used to  compare th e  mean le v e ls  o f  co n serv a tio n  
perform ance o f  normal and in s t i tu t io n a l iz e d  em o tio n a lly  d is tu rb e d  
c h ild re n . The fo llow ing  r e s u l t s  were o b ta in ed .
H ypothesis 1 s t a te s  th a t  w ith in  th e  sam ples in v e s t ig a te d , 
th e re  i s  no s ig n i f ic a n t  d if fe re n c e  between th e  le v e ls  o f  co n serv a tio n  
perform ance o f  normal c h ild re n  and in s t i t u t io n a l i z e d  em otionally  
d is tu rb e d  c h ild re n . At th e  .01 le v e l  o f co n fid e n ce , a  t - t e s t  
sco re  o f  4.56 in d ic a te s  a s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  
between mean le v e ls  o f  perform ance o f  normal and in s t i t u t io n a l iz e d  
em o tionally  d is tu rb e d  c h ild re n . Thus, H ypothesis 1 i s  r e je c te d .
H ypothesis 2 s ta te s  th a t  w ith in  th e  sa n g le s  in v e s tig a g e d , 
th e re  i s  no s ig n i f ic a n t  d if fe re n c e  between th e  le v e ls  o f  co n serv a tio n  
perform ance o f  normal males and i n s t i t u t io n a l i z e d  em otionally  d i s ­
tu rb ed  m ales. At th e  .01 le v e l  o f  co n fid en ce , a t - t e s t  sco re  o f  
3.18 in d ic a te s  a s t a t i s t i c a l l y  s ig n i f ic a n t  d i f f e re n c e  between mean 
le v e ls  o f  perform ance o f  normal m ales and em o tio n a lly  d is tu rb e d  
m ales. Thus, H ypothesis 2 i s  r e je c te d .
H ypothesis 3 s t a te s  th a t  w ith in  th e  sam ples in v e s t ig a te d , 
th e re  i s  no s ig n i f ic a n t  d if fe re n c e  between th e  le v e ls  o f  co n serv a tio n  
perform ance o f  normal fem ales and i n s t i t u t io n a l i z e d  em o tionally  d i s ­
tu rbed  fem ales. At th e  .01 le v e l  o f  co n fid en ce , a t - t e s t  sco re  o f
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3.15 in d ic a te s  a s t a t i s t i c a l l y  s ig n i f ic a n t  d if f e re n c e  between mean 
le v e ls  o f  perform ance o f  normal fem ales and em o tio n a lly  d is tu rb e d  
fem ales. Thus, H ypothesis 3 i s  r e je c te d .
H ypothesis 4 s t a t e s  t h a t  w ith in  th e  sam ples in v e s t ig a te d ,  
th e re  i s  no s ig n i f ic a n t  d if f e r e n c e  between th e  le v e ls  o f  co n se rv a tio n  
perform ance o f  i n s t i t u t io n a l i z e d  em otionally  d is tu rb e d  males and 
i n s t i t u t io n a l iz e d  em o tio n a lly  d is tu rb e d  fem ales. At th e  .01 l e v e l  
o f  co n fid en ce , a t - t e s t  sc o re  o f  - .2 4  in d ic a te s  no s t a t i s t i c a l l y  
s ig n i f ic a n t  d if fe re n c e  betw een mean le v e ls  o f  perform ance o f  emo­
t io n a l ly  d is tu rb e d  m ales and em o tiona lly  d is tu rb e d  fem ales. Thus, 
H ypothesis 4 i s  supported  and accep ted .
H ypothesis 5 s t a t e s  t h a t  w ith in  th e  sam ples in v e s t ig a te d ,  
th e re  i s  no s ig n i f ic a n t  d if f e re n c e  between th e  le v e ls  o f  c o n se rv a tio n  
perform ance o f  normal m ales and normal fem ales. A t th e  .01 l e v e l  
o f  co n fid en ce , a t - t e s t  sc o re  o f  .44  in d ic a te s  no s t a t i s t i c a l l y  
s ig n i f ic a n t  d if fe re n c e  betw een mean le v e ls  o f  perform ance o f  norm al 
m ales and normal fem ales. Thus, H ypothesis 5 i s  supported  and 
a cc ep ted .
CHAPTER VI
DISCUSSION AND CONCLUSIONS
The h y p o th es is  th a t  th e  l e v e l  o f  c o n serv a tio n  perform ance
o f  in s t i t u t io n a l iz e d  em otionally  d is tu rb e d  c h ild re n  s ig n i f ic a n t ly
d i f f e r s  from t h a t  o f  normal c h ild re n  o f  th e  same ch ro n o lo g ica l age
was supported  by t h i s  re se a rc h . The r e s u l t s  o f  t h i s  s tudy  seem to
64be c o n s is te n t  w ith  p rev ious re s e a rc h  in  th a t  em o tiona lly  d is tu rb e d  
c h ild re n  o p e ra te  a t  a low er c o g n itiv e  l e v e l  than  t h e i r  normal p e e rs . 
The em otional d is tu rb an c e  appears to  i n h ib i t  t h e i r  a b i l i t y  to  de­
c e n te r ,  re v e rse  t h e i r  th in k in g , and comprehend s t a t e s  in  a t r a n s ­
form ation  as req u ire d  by th e  c o n se rv a tio n  ta s k s .  Thus, th e  emo­
t io n a l ly  d is tu rb e d  c h ild re n  tend  to  r e ly  on th o se  fu n c tio n s  more 
c h a r a c te r i s t i c  o f  th e  p re o p e ra tio n a l c h i ld ,  i . e .  th ey  a re  p e rc ep ­
t io n  bound.
Most o f  th e  in s t i tu t io n a l iz e d  em otionally  d is tu rb e d  c h ild re n  
were only ab le  to  m aster the  f i r s t  th re e  c o n serv a tio n  ta s k s ;  con­
s e rv a tio n  o f  number, co n serv a tio n  o f  s o l id  amount, and co n serv a tio n  
o f  l iq u id  amount. This le v e l  o f  co n se rv a tio n  perform ance i s  u su a lly  
achieved by norm al c h ild re n  by approxim ately  88 months o f  age
Op. c i t . ,  Gambini, " P ia g e t’s Theory: C onceptual Develop­
ment and A ffe c tiv e  Development in  Diagnosed Em otionally  D istu rbed  
P ub lic  School M ales."
Op. c i t . ,  N eale, "Egocentrism  in  I n s t i tu t io n a l i z e d  and 
N o n in s t i tu t io n a l iz e d  C h ild ren ."
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as dem onstrated by R e n n e r .A l t h o u g h  th e  I n s t i tu t io n a l i z e d  em otion­
a l ly  d is tu rb e d  c h ild re n  used in  t h i s  re se a rc h  had a mean age o f  146 
months (12 y e a rs , 2 m onths), th ey  were c o g n itiv e ly  fu n c tio n in g  a t  
a much younger le v e l  as compared w ith  th e  normal c h ild re n  used .
The co n se rv a tio n  perform ance o f  th e  fem ale c h ild re n  in  each 
group d id  n o t s ig n i f ic a n t ly  d i f f e r  from th a t  o f  th e  male c h ild re n  
in  t h e i r  co rrespond ing  group. T hat i s ,  th e  perform ance on th e  
co n serv a tio n  ta s k s  o f  i n s t i t u t io n a l iz e d  em o tionally  d is tu rb e d  fem ales 
d id  n o t s ig n i f ic a n t ly  d i f f e r  from th a t  o f  i n s t i t u t io n a l i z e d  emo­
t io n a l ly  d is tu rb e d  m ales, and th e  perform ance on th e  co n se rv a tio n  
ta sk s  o f normal fem ales d id  n o t s ig n i f ic a n t ly  d i f f e r  from th a t  o f 
normal m ales. I t  would appear th a t  sex has l i t t l e ,  i f  any, e f f e c t  
upon c o g n itiv e  development as measured by c o n se rv a tio n  perform ance.
This in v e s t ig a t io n  su p p o rts  th e  h y p o th es is  t h a t  a d is tu rb an c e  
in  th e  a f f e c t iv e  realm  does r e s u l t  in  a concom itant d is tu rb a n c e  in  
th e  c o g n itiv e  a sp e c t o f  th e  developm ental s t r u c tu r e s .  I t  supports 
P ia g e t’s b e l i e f  t h a t  a f f e c t iv e  development and c o g n it iv e  develop­
ment a re  bo th  p a r a l le l ,  and in te rd ep e n d en t.^ ^  S ince  a d is tu rb an c e  
in  th e  a f f e c t iv e  development seems to  have delayed  th e  development 
o f th e  co n se rv a tio n  schema, i t  would seem th a t  t h i s  d e lay  in  th e  
development o f  c o g n itiv e  s t r u c tu r e s  would a t  th e  same tim e , conver­
se ly  l im i t  th e  a f f e c t iv e  development o f th e  c h i ld .  P ia g e t  has p ro ­
posed th a t  a t  each s ta g e  o f  development th e  a f f e c t iv e  schema a re
p .  2 0 5 .
®^0p. C i t . ,  Renner e t  a l . , ’’P ia g e t i s  P r a c t i c a l , ” p . 23. 
®®0p. c i t . ,  P ia g e t , P lay  Dreams and Im ita t io n  in  C hildhood,
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governed by th e  same laws o f  o rg a n iz a tio n  th a t  ru le  th e  c o g n itiv e  
s c h e m a . S i n c e  th e  em otionally  d is tu rb e d  c h ild  has d i f f i c u l t y  in  
be ing  a b le  to  d e ce n te r , rev e rse  h is  th in k in g , and conprehend s t a te s  
in  a tra n s fo rm a tio n , h is  r e a l i t y  would be d is to r te d  and based  upon 
s u p e r f ic i a l  and u n p red ic ta b le  f e a tu re s  which a re  is o la te d  and never 
co o rd in a ted  in to  a coheren t w hole. The em otionally  d is tu rb e d  c h ild  
would a ls o  have d i f f i c u l ty  d is t in g u is h in g  cause from e f f e c t ,  and 
h is  la c k  o f  p e rc e p tu a l d i f f e r e n t i a t io n  would a f f e c t  bo th  h is  s e l f  
p e rc e p tio n  and h is  s o c ia l  r e l a t i o n s .  This co g n itiv e  l im i ta t io n  i s  
a ls o  h i s  a f f e c t iv e  l im i ta t io n ,  and i t  would seem th a t  to  make p ro g ress  
in  a f f e c t iv e  development, th e  c h ild  would have to  make p ro g re ss  in  
c o g n itiv e  development. Since h is  p e rc ep tio n  o f  r e a l i t y  and h i s  
a b i l i t y  to  d ea l w ith  r e a l i t y  i s  a p roduct o f  th e  c o g n itiv e  s t r u c tu r e s  
a t  h i s  d isp o sa l , and h is  a f f e c ts  a re  governed by th e se  same s t r u c tu r e s ,  
i t  would seem most in ç o r ta n t  th a t  c o g n itiv e  development in  em otion­
a l ly  d is tu rb e d  c h ild re n  be ev a lu a ted  and promoted. For th e  em otion­
a l l y  d is tu rb e d  c h ild  to  develop o r  improve a f f e c t iv e ly ,  he must have 
th e  s t r u c tu r e s  a v a ila b le  to  e v a lu a te , reaso n , and respond to  r e a l i t y  
in  th e  most e f f e c t iv e  and e q u i l ib ra t in g  manner p o s s ib le .  In  h is  
a ttem p ts  to  make an ever more p re c is e  ad ap ta tio n  to  r e a l ity ,^ ®  the  
c h i ld ’s a f f e c t iv e  l i f e  and c o g n itiv e  l i f e  t ru e ly  must be in d is s o c ia b le  
and in te rd p en d e n t.^ ^
®^0p. c i t . ,  P ia g e t, S ix P sycho log ica l S tu d ie s , p . XIV.
I b id . ,  p . 8.
® ^Ib id ., p . 15.
CHAPTER V II
SUMMARY AND RECOMMENDATIONS 
The purpose o f  t h i s  in v e s t ig a t io n  was to  determ ine w hether 
th e  preform ance o f i n s t i t u t io n a l iz e d  em otionally  d is tu rb e d  c h ild re n  
on P ia g e tia n  co n serv a tio n  ta s k s  d i f f e r s  from th e  le v e l  o f  perform ance 
o f  normal c h ild re n  o f  th e  same ch ro n o lo g ica l age. A lso considered  
was th e  e f f e c t  o f sex d if fe re n c e  upon co n se rv a tio n  perform ance o f 
bo th  g roups. This in v e s t ig a t io n  was based on th e  P ia g e tia n  model 
o f  c o g n itiv e  development in  which a f f e c t iv e  developm ent i s  h e ld  as 
an a sp e c t o f  c o g n itiv e  development and bo th  a re  governed by th e  
same laws o f  o rg an iz a tio n  a t  each s ta g e  o f  developm ent. T his 
re se a rc h  in v e s tig a te d  w hether o r n o t a d is tu rb a n c e  in  th e  a f f e c t iv e  
realm  r e s u l t s  in  a d is tu rb a n c e  in  th e  c o g n itiv e  realm  o f  th e  dev­
elopm ental s t r u c tu r e s .
An experim ental group o f  20 in s t i tu t io n a l iz e d  em o tionally  
d is tu rb e d  c h ild re n , 10 boys and 10 g i r l s ,  and a c o n tro l  group o f  
20 normal c h ild re n , 10 boys and 10 g i r l s ,  o f  approxim ately  12 y ea rs  
o f  age were given 6 co n se rv a tio n  ta s k s  modeled a f t e r  P ia g e t . The 
le v e l  o f  co n serv a tio n  perform ance was determ ined in  6 a re a s ;  number, 
s o l id  amount, l iq u id  amount, w e ig h t, le n g th , and a re a .
The r e s u l t s  o f  t h i s  in v e s t ig a t io n  a re  as fo llo w s:
I  -  A t - t e s t  between th e  co n serv a tio n  sc o re s  o f  th e  norm al 
c h ild re n  and th e  i n s t i t u t io n a l iz e d  em o tionally  d is tu rb e d  c h ild re n
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in d ic a te d  a s ig n i f ic a n t  s t a t i s t i c a l  d if f e re n c e  in  perform ance. The 
em o tiona lly  d is tu rb e d  c h ild re n  scored  s ig n i f ic a n t ly  lo w er.
I I  -  A t - t e s t  between th e  c o n se rv a tio n  sco res o f  norm al males 
and in s t i t u t io n a l i z e d  em o tio n a lly  d is tu rb e d  males in d ic a te d  a s ig n i ­
f i c a n t  s t a t i s t i c a l  d if f e re n c e  in  perform ance. The em o tio n a lly  d i s ­
tu rb ed  m ales scored  s ig n i f i c a n t ly  lo w er.
I l l  -  A t - t e s t  between th e  c o n se rv a tio n  sco res o f  norm al f e ­
m ales and i n s t i t u t io n a l i z e d  em o tio n a lly  d is tu rb e d  fem ales in d ic a te d  
a s ig n i f i c a n t  s t a t i s t i c a l  d if fe re n c e  in  perform ance. The em otion­
a l ly  d is tu rb e d  fem ales sco red  s ig n i f i c a n t ly  low er.
IV - A t - t e s t  between th e  c o n se rv a tio n  sc o re s  o f  i n s t i t u t i o n ­
a l iz e d  em o tionally  d is tu rb e d  m ales and i n s t i t u t io n a l i z e d  em otion­
a l ly  d is tu rb e d  fem ales in d ic a te d  no s ig n i f i c a n t  s t a t i s t i c a l  d i f f e r ­
ence in  perform ance.
V -  A t - t e s t  between th e  c o n se rv a tio n  sc o res  o f  norm al males 
and norm al fem ales in d ic a te d  no s ig n i f ic a n t  s t a t i s t i c a l  d if fe re n c e  
in  perform ance.
These r e s u l t s  in d ic a te  t h a t  th e  le v e l  o f  c o n se rv a tio n  p e r ­
formance o f  i n s t i t u t io n a l i z e d  em o tio n a lly  d is tu rb e d  c h ild re n  i s  
low er than  th a t  o f  norm al c h ild re n  o f  th e  same c h ro n o lo g ic a l age.
Sex d if fe re n c e  had no s ig n i f ic a n t  e f f e c t  on th e  c o n se rv a tio n  p e r ­
formance o f  e i t h e r  group. T his re s e a rc h  su p p o rts  th e  h y p o th es is  
t h a t  a d is tu rb a n c e  in  th e  a f f e c t iv e  a sp e c t o f  th e  developm ental 
s t r u c tu r e s  r e s u l t s  in  a d is tu rb a n c e  in  th e  c o g n itiv e  a sp e c t  o f  th o se  
s t r u c tu r e s .
T his in v e s t ig a t io n  has im p lic a tio n s  fo r  f u r th e r  re s e a rc h
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in  t h i s  a re a , as w e ll as fo r  th e  educa tion  and psychotherapy  fo r  
em o tionally  d is tu rb e d  c h i ld re n . I f  th e  em o tiona lly  d is tu rb e d  c h ild  
has a c o g n itiv e  developm ental la g ,  as supported  by t h i s  re se a rc h , 
and th e  a f f e c t iv e  s t r u c tu r e s  a re  l im ite d  by th o se  same laws o f 
c o g n itiv e  o rg a n iz a tio n , i t  would fo llow  th a t  prom otion o f  th e  cogn i­
t iv e  development would be e s s e n t ia l  fo r  th e  a f f e c t iv e  development o f  
th a t  c h i ld .  The b eh av io r which has u su a lly  been a t t r ib u te d  to  th e  
a f f e c t iv e  d is tu rb a n c e  in  th e  em otionally  d is tu rb e d  c h ild  may be a 
p ro d u c t o f  h i s  c o g n itiv e  d is tu rb a n c e , and i t s  su c c e ss fu l r e s o lu tio n  
may depend on h is  c o g n itiv e  developm ent. The d i s to r te d  r e a l i t y  o f  
th e  em otionally  d is tu rb e d  c h i ld  due to  c o g n itiv e  i n a b i l i t i e s ,  such 
as la c k  o f  p e rc e p tu a l d i f f e r e n t i a t i o n  and i n a b i l i t y  to  se p a ra te  
cause from e f f e c t ,  should be p a r t i c u la r ly  re sp o n siv e  to  ed u ca tio n a l 
and p sy c h o th e ra p eu tic  in te rv e n tio n s  which n o t only  implement th e  
c h i ld ’s a v a i la b le  c o g n itiv e  a b i l i t i e s ,  b u t a ls o  promote h is  f u r th e r  
c o g n itiv e  developm ent. As th e  s t r u c tu r e s  which r u le  th e  whole o f  
m ental l i f e  come in to  in c re a s in g  eq u ilib riu m  w ith  r e a l i t y ,  the  
a f f e c t iv e  e q u ilib riu m  should  a ls o  be enhanced.
S ince t h i s  study  was l im ite d  to  one age group, i t  m ight be 
u se fu l  to  compare c o n se rv a tio n  perform ance between em otionally  
d is tu rb e d  c h ild re n  and norm al c h ild re n  a t  o th e r  ch ro n o lo g ica l ages 
to  determ ine o th e r  developm ental la g s .
F u rth e r  s tudy  m ight be u s e fu l  u t i l i z i n g  o th e r  P ia g e tia n  
ta s k s  such as co n se rv a tio n  o f  volume, p ro p o r tio n a l  rea so n in g , 
se p a ra tio n  o f  v a r ia b le s ,  and ex c lu sio n  o f  v a r ia b le s  to  compare 
form al o p e ra tio n a l perform ance o f  em o tionally  d is tu rb e d  ad o le scen ts
41
w ith  normal a d o le sc e n ts .
The im p lic a tio n s  fo r  th e  educa tion  and psychotherapy  o f 
em o tiona lly  d is tu rb ed  c h ild re n  need f u r th e r  in v e s t ig a t io n .  I t  has 
been shown th a t  experiences made p o ss ib le  by th e  f i r s t  grade p ro ­
gram o f  Science Curriculum  Improvement Study s ig n i f ic a n t ly  enhances 
th e  r a t e  o f  a tta in m en t o f  co n se rv a tio n  s k i l l s  in  normal c h ild re n . 
In v e s t ig a tio n  in to  w hether th e  SCIS program , as w e ll as o th e r  c u r r i c ­
ulum program s, would a ls o  enhance th e  a tta in m en t o f  co n se rv a tio n  
s k i l l s  in  em otionally  d is tu rb e d  c h ild re n  i s  needed.
F u rth e r re se a rc h  i s  needed to  su p p o rt an in c l in a t io n  o f  
t h i s  in v e s tig a t io n  th a t  th e  c o g n itiv e  development o f  th e  c h ild  i s  
n ecessa ry  fo r  th e  a f f e c t iv e  development o f  th a t  c h i ld .  An i n v e s t i ­
g a tio n  in  which a program to  enhance th e  c o g n itiv e  development o f  
em otionally  d is tu rb e d  c h ild re n  and i t s  e f f e c ts  upon t h e i r  a f f e c t iv e  
development would have m ajor im p lic a tio n s  fo r  educa tion  and th erap y  
o f  em otionally  d is tu rb e d  c h ild re n . For example,i would th e re  be an 
improvement in  the  a f f e c t iv e  realm  o f  em otionally  d is tu rb e d  c h ild re n  
i f  a program such as th e  SCIS program were inglem ented to  f a c i l i t a t e  
t h e i r  c o g n itiv e  development? T his would have s p e c ia l  s ig n if ic a n c e  
in  cu rricu lum  p lann ing  and im plem entation fo r  c la s s e s  f o r  em otion­
a l ly  d is tu rb e d  c h ild re n .
^^John W. Renner e t  a l . ,  "An E v alu a tio n  o f  th e  Science 
Curriculum  Improvement S tudy ,"  School Science and M athem atics, 
A p r i l ,  1973, pp. 291-318.
BIBLIOGRAPHY
Books
A r i e t i ,  S ilv an o . I n te r p r e ta t io n  o f  S ch izo p h ren ia . 2nd ed. New 
York: B asic Books, I n c . ,  197M-.
B e ttleh e im , Bruno. The Empty F o r t r e s s . New York: Free P re ss ,
1972. Pp. 493-959.
Eysenck, H. J .  (ed .) Handbook o f  Abnormal Psychology. New York: 
B asic  Books, I n c . ,  1961.
F la v e i l ,  John , G. The Developmental Psychology o f  Jean P ia g e t . 
P r in c e to n , New Je rse y : D. Van N ostrand C o., I n c . ,  1963.
G insberg , H erbert and Opper, S y lv ia . P ia g e t ’s Theory o f  I n t e l l e c t ­
u a l  Development. Englewood C l i f f s ,  New Je rse y : P re n t ic e -
H a ll ,  I n c . ,  1969.
G la ss , Gene V. and S tan ley , J u l ia n  C. S t a t i s t i c a l  Methods in  Educ­
a t io n  and Psychology. Englewood C l i f f s ,  New Je rse y : P ren tice -
H a ll, I n c . ,  1970.
Gorman, R ichard . D iscovering  P ia g e t:  A Guide fo r  T eachers.
Columbus: C.E. M e rr il l  C o., 1972.
In h e ld e r , B arbel and P ia g e t, Je an . The Growth o f  L ogical Thinking
from Childhood to  A dolescence. New York: B asic Books, I n c . ,
1958.
Is a a c , S tephen and M ichael, W illiam  B. Handbook in  Research and 
E v a lu a tio n . San Diego: Robert R. Knapp, 1971.
L idz , Theodore. The O rig in  and T reatm ent o f  Schizophrenic  D is­
o rd e r s . New York: B asic Books, I n c . ,  1973.
Massen, Paul H. (ed .) C arm ichael’s Manual o f  C hild Psychology 
3rd  ed . Vol. I .  New York: W iley and Sons, I n c . ,  1970.
P h i l l i p s ,  John L . , J r .  The O rig in s o f  I n t e l l e c t :  P ia g e t’s Theory.
San F ran c isco : Freeman and C o., 1969.
P ie r s ,  Maria W. ( e d . ) . Play and Development. New York: W. W.
Norton and C o., I n c . ,  1972,
92
43
P ia g e t , Jean . G enetic E pistem ology. New York: W. W. Norton and
C o., I n c . ,  1970.
P ia g e t ,  Je an . Judgment and Reasoning in  th e  C h ild . Totowa, New 
Je rse y  : L i t t l e f i e l d ,  Adams and C o., 1972.
P ia g e t , Jean . P lay . Dreams and Im ita t io n  in  C hildhood. New York:
W. W. Norton and C o., I n c . ,  1962.
P ia g e t ; Je an . Psychology o f  I n te l l ig e n c e . Totowa, New J e rse y :  
L i t t l e f i e l d ,  Adams, and C o., 1972.
P ia g e t ,  Jean . Science o f  E ducation  and th e  Psychology o f  th e  C h ild . 
New York: V iking P re s s ,  1971.
P ia g e t ,  Je an . S ix  P sycho log ica l S tu d ie s . New York: V in tage , 1968.
P ia g e t , Je an . S tru c tu ra lis m . New York: H arper and Row, 1971.
P ia g e t ,  Je an . The Child and R e a l i ty . New York: Grossman, 1973.
P ia g e t , Jean . The C h ild 's  Conception o f  th e  W orld. Totowa, New 
Je rs e y :  L i t t l e f i e l d ,  Adams, and C o ., 1972.
P ia g e t ,  Jean . The Language and Thought o f  th e  C h ild . New York:
World P u b lish in g , 1971.
P ia g e t ,  Jean . The Moral Judgment o f  th e  C h ild . New York: Free
P re s s ,  1965.
P ia g e t ,  Jean and In h e ld e r , B a rb e l. The Psychology o f th e  C h ild .
New York: Basic Books, I n c . ,  1969.
Renner, John W., S ta f fo rd , Don G ., and Ragan, W illiam  B. Teaching 
Science in  th e  E lem entary S choo l. 2nd ed . New York: Harper
and Row, 1973.
U npublished M a te ria l
F i l e r ,  A. A. ’’P ia g e tia n  C ogn itive  Development in  Normal and Emo­
t io n a l ly  D istu rbed  C h ild re n ."  Unpublished D octo ra l D is s e r ta t io n ,  
U n iv e rs ity  o f  R ocheste r, 1972.
Gambini, Jo seph ine  M. " P ia g e t’s Theory: C onceptual Development
and A ffe c tiv e  Development in  Diagnosed Em otionally  D istu rbed  
P u b lic  School M ales." Unpublished D octo ra l D is s e r ta t io n ,
Wayne S ta te  U n iv e rs ity , 1973.
Lawson, Anton E. "R e la tio n sh ip s  Between C oncrete and Formal Oper­
a t io n a l  Science S u b je c t M atte r and th e  I n t e l l e c tu a l  Level o f  
th e  L ea rn e r."  Unpublished D octo ra l D is s e r ta t io n ,  U n iv e rs ity  
o f  Oklahoma, 1973.
44
P e r io d ic a ls
Goldschmid, M arcel L. ’’D if fe re n t  Types o f  C onservation  and Non- 
C onservation  and T heir R e la tio n  to  Age, Sex, IQ, MA, and 
V o c a b u l a r y Jou rna l o f  C hild Developm ent. 1967, 38, 1229-1246.
H alpem , E. ’’Conceptual Development in  a S ch izophren ic  Boy,” Jo u r­
n a l o f  American Academy o f  C hild  P s y c h ia try , 1966.
L em er, Sandra, B ie, I l d r i ,  and L eh re r, P a u l. "C o n cre te -O p era tio n a l 
Thinking in  M entally 111 A d o le sc e n ts ,” M errill-P a lm e r Q u a r te r ly . 
18, No. 3 , 1972, 287-291.
N eale, John M. ’’Egocentrism  in  I n s t i tu t io n a l i z e d  and N o n in s ti tu ­
t io n a l iz e d  C h ild re n ,” Jo u rn a l o f  C hild  Development, 1966. 37,
97-101.
P ia g e t, Je a n . ’’Development and L ea rn in g ,” Jo u rn a l o f  Research in  
Science T each ing . 1964, 2, No. 3 , 176-186.
Renner, John W., e t  a l .  ”An E valuation  o f  th e  Science C urriculum  
Improvement S tudy ,"  School Science and M athem atics. A p r i l ,  
1973, 291-318.
Renner, John W., e t  a l .  "P iag e t i s  P r a c t i c a l , ” Science and C h ild re n , 
O ctober,' 1971.
S c h m id -K its ik is , E lsa . "P ia g e tia n  Theory and I t s  Approach to
Psychopatho logy ," Amer i c a n Jo u rn a l of  M ental D e fic ien c y . 1973, 
77, No. 6 , 694-705.
APPENDIX I
DEFINITIONS
Accommodation - Accommodation i s  th e  m o d ifica tio n  o f  i n t e r n ­
a l  s t r u c tu r e s  to  f i t  r e a l i t y .^
A ss im ila tio n  - A ss im ila tio n  i s  m o d ifica tio n  o f r e a l i t y  to
2
f i t  th e  e x is t in g  s t r u c tu r e s  o f  th e  organism .
C en te rin g  - C en tering  i s  fo cu s in g  a t te n t io n  on one com pelling
fe a tu re  o f  th e  o b je c t o f  though t to  th e  n e g le c t  o f o th e r  in ç o r ta n t
^ 3a s p e c ts .
C irc u la r  R eaction  -  C irc u la r  r e a c t io n  i s  a r e p e t i t iv e
g e s tu re  whose i n te r e s t i n g  r e s u l t  m o tiv a tes  r e p e t i t io n  in  s e n s o r i -
q.
m otor developm ent.
C onservation  - C onservation  i s  th e  comprehension t h a t  c e r ta in  
a sp e c ts  o f  an o b je c t  rem ain c o n s ta n t w h ile  o th e r  a sp ec ts  o f  th e  
o b je c t  a re  changed. I t  i s  th e  p sy c h o lo g ic a l im p lica tio n  o f  r e v ­
e r s i b i l i t y . ^
^Jean  P ia g e t and B arbel In h e ld e r , The Psychology o f  th e  
C h ild , (New York: B asic Books, I n c . ,  1969), p . 6.
^ Ib id .
^John F la v e i l .  The Developm ental Psychology o f  Jean  P ia g e t , 
(New York: Van N o rs tran d , 1963), p . 157.
^Op c i t . ,  P ia g e t and In h e ld e r , The Psychology o f  th e  C h ild ,
p . 10.
^Jean P ia g e t ,  "Development and L earn in g ,"  Jo u rn a l o f  Re­
se a rc h  in  Science  T eaching , 1964-, No. 3 , p . 177.
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Egocentrism  - Egocentrism  i s  a c h i l d ’s i n a b i l i t y  to  take  
a n o th e r’s p o in t o f  view .^
E q u il ib ra tio n  - E q u il ib ra t io n  i s  th e  o v e rr id in g  p r in c ip le  
o f  m ental development in  th e  sense th a t  a l l  m en tal growth p ro g resses  
toward ever more complex and s ta b le  le v e ls  o f  o rg a n iz a tio n .^
Group - A group i s  a s e t  o f o p e ra tio n s  t h a t  can be composed 
so th a t  any two o p e ra tio n s  w i l l  produce a th i r d  belong ing  to  the
same s e t ,  and th e  s e t  co n ta in s  th e  in v e rse  o f  each o f  th e  o p e ra tio n s
• 4. 8 composing i t .
I n tu i t io n  - I n tu i t io n  i s  a form o f  though t in  which judgments 
reg a rd in g  p h y s ic a l r e a l i t y  a re  made on th e  b a s is  o f  p e rc ep tio n
9
ra th e r  than  rea so n .
O peration - An o p e ra tio n  i s  an in te r n a l iz e d  a c tio n  which 
becomes r e v e r s ib le  and i s  coo rd ina ted  w ith  o th e r  o p e ra tio n s  in to  
an in te g ra te d  o p e ra tio n a l g r o u p i n g . I t  i s  a means fo r  m entally  
tran sfo rm ing  d a ta  about r e a l i t y  so th a t  they  can be organized  and 
used s e le c t iv e ly  in  th e  s o lu t io n  o f  problem s.
®Jean P ia g e t, Six P sycho log ica l S tu d ie s , (New York: V intage
Books, 1967), p .x x i i .
^ Ib id .
®Jean P ia g e t, P lay , Dreams, and Im ita t io n  in  C hildhood.
(New York: W. W. Norton & C o., I n c . ,  1962), p . VI.
^Op. c i t . ,  P ia g e t, S ix P sycho log ica l S tu d ie s , p . x x i i .
l ^ I b i d . ,  p . 78.
^^B arbell In h e ld e r  and Jean  P ia g e t , The Growth o f  L ogical 
Thinking From Childhood to  A dolescence, (New York: B asic Books,
I n c . ,  1958), p . x i i i .
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R e v e r s ib i l i ty  - R e v e r s ib i l i ty  i s  th e  perm anent p o s s ib i l i ty
12o f  r e tu rn in g  to  th e  s t a r t i n g  p o in t  o f  an o p e ra tio n  in  tho u g h t.
Schema - Schema a re  s t r u c tu r e s  o f  though t a t  any le v e l  o f  
13m ental developm ent.
S ta te s  in  a T ransform ation  -  S ta te s  in  tran s fo rm a tio n  a re  
tra n s fo rm a tio n s  o f  the  o b je c t o f  though t by which one s ta te  o r p ro ­
p e r ty  i s  a l te r e d  o r changed in to  an o th e r and each s t a t e  i s  in te g ra te d  
in to  th e  t o t a l  tra n s fo rm a tio n .
S tru c tu re  - A s t ru c tu re  i s  a m ental system  o r t o t a l i t y  whose 
p r in c ip le s  o f  a c t iv i t y  a re  d i f f e r e n t  from th o se  o f  th e  p a r ts  which 
make i t  u p .^ ^  They a re  o g a n iz a tio n a l p ro p e r t ie s  o f  in te l l ig e n c e  
th a t  a re  c re a te d  through fu n c tio n in g  and in f e r a b le  from behav io r 
o f  th e  in d iv id u a l .
T ransductive  Reasoning - T ran sd u c tiv e  reaso n in g  i s  rea so n in g  
th a t  proceeds from p a r t i c u la r  to  p a r t i c u l a r  as opposed to  in d u c tiv e  
o r  d ed u c tiv e  rea so n in g .
l ^ i b i d . ,  p . 272.
^^Op. c i t . ,  P ia g e t, S ix P sy ch o lo g ica l S tu d ie s , p . x x i i .  
^‘̂ Ib id .
^^Op. c i t . ,  F la v e l l ,  The Developm ental Psychology o f  Jean  
P ia g e t , p . 17.
APPENDIX I I
TABLE 1
T-TEST RESULTS BETWEEN NORMAL AND INSTITUTIONALIZED EMOTIONALLY DISTURBED CHILDREN
Group N X sco re Var. S.D. t - r a t i o
Level o f  
S ig n if ic a n c e
Normal 20 10.9 .08 .99 4 .56 P 41 .01
E m otionally
D istu rb ed 20 7 .1 12.18 3.49 d f = 38
T-TEST RESULTS BETWEEN :
TABLE 2
NORMAL MALES AND EMOTIONALLY DISTURBED MALES
Group N X sco re Var. S.D. t - r a t i o
Level o f  
S ig n if ic a n c e
Normal 10 11 1 .0 1 .0  3.18 p <  .01
E m otionally
D istu rb ed 10 6 .9 14.12 3.76 d f = 18
o
TABLE 3
T-TEST RESULTS BETWEEN NORMAL FEMALES AND EMOTIONALLY DISTURBED FEMALES
Group N X sco re Var. S.D.
Level o f
t - r a t i o  S ig n if ic a n c e
Normal 10 10.8 .96 .98 3 .15  p .01
Em otionally
D istu rbed 10 7.3 10.24- 3.20 d f  = 18
T-TEST RESULTS BETWEEN EMOTIONALLY
TABLE 4- 
DISTURBED MALES AND EMOTIONALLY DISTURBED FEMALES
Group N sco re Var. S.D.
Level o f
t - r a t i o  S ig n if ic a n c e
Male 10 6.9 14.12 3.76 - .2 4  p ^  .01
Female 10 7.3 10 .24 3.20 d f  = 18
LP
TABLE 5
T-TEST RESULTS BETWEEN NORMAL MALES AND NORMAL FEMALES
Group N X sco re Var. S.D. t - r a t i o
Level o f  
S ig n if ic a n c e
Maie 10 11 1 .0 1 .0 .44 P <  .01




DISTRIBUTION OF CONSERVATION SCORES FOR EMOTIONALLY DISTURBED MALES





S o lid  Amount 
J  E
C onservation  Tasks
L iqu id  Amount W eight Length Area
J  E J E J E J E
Score
1 145 1 1 1 1 1 1 1 1 1 1 1 11
2 151 1 1 1 1 1 1 1 1 1 9
3 149 1 1
4 154 1 1 1 1 1 1 1 1 8
5 152 1 1 2
6 149 1 1 1 1 1 1 1 1 1 1 10
7 141 1 1 1 1 1 1 1 1 8
8 138 1 1
9 148 1 1 1 1 1 1 1 1 1 9
. 10 142 1 1 1 1 1 1 1 1 1 1 10
tnw
J  = Judgm ent
E = E x p la n a t io n
X a g e  = 14-5.9 m onths
X s c o r e  = 6 . 9
TABLE 7
DISTRIBUTION OF CONSERVATION SCORES FOR EMOTIONALLY DISTURBED FEMALES





S o lid  Amount 
J  E
C onservation  










1 153 1 1 1 1 1 1 1 1 1 1 1 1 12
2 155 1 1 1 3
3 143 1 1 1 1 1 1 1 1 1 1 1 1 12
4 155 1 1 1 1 1 1 1 1 8
5 146 1 1 1 1 1 1 1 7
6 146 1 1 1 1 4
7 138 1 1 1 1 1 1 1 1 8
8 141 1 1 1 1 1 1 1 1 10
g 144 1 1 1 3
10 138 1 1 1 1 1 1 6
LP
-P
J  = Judgm ent
E = E x p la n a t io n
X age  = IM-S.Q
X s c o r e  = 7 .3
table  8
DISTRIBUTION OF CONSERVATION SCORES FOR NORMAL MALES





S o lid  Amount 
J  E
C onservation  










1 144 1 1 1 1 1 1 1 1 1 1 1 1 12
2 144 1 1 1 1 1 1 1 1 1 1 10
3 144 1 1 1 1 1 1 1 1 1 1 1 1 12
4 144 1 1 1 1 1 1 1 1 1 1 1 1 12
5 144 1 1 1 1 1 1 1 1 1 1 10
6 144 1 1 1 1 1 1 1 1 1 1 10
7 144 1 1 1 1 1 1 1 1 1 1 10
8 144 1 1 1 1 1 1 1 1 1 1 1 1 12
9 143 1 1 1 1 1 1 1 1 1 1 10
10 143 1 1 1 1 1 1 1 1 1 1 1 1 12
Ulin
J  = Judgm ent
E = E x p la n a t io n
X a g e  = 1 4 3 .8
X s c o r e  = 1 1 . 0
TABLE 9
DISTRIBUTION OF CONSERVATION SCORES FOR NORMAL FEMALES





S o lid  Amount 
J  E
C onservation  










1 144 1 1 1 1 1 1 1 1 1 1 1 1 12
2 144 1 1 1 1 1 1 1 1 1 1 10
3 144 1 1 1 1 1 1 1 1 1 1 10
4 144 1 1 1 1 1 1 1 1 1 1 10
5 144 1 1 1 1 1 1 1 1 1 1 1 1 12
6 144 1 1 1 1 1 1 1 1 1 1 10
7 144 1 1 1 1 1 1 1 1 1 1 1 1 12
8 143 1 1 1 1 1 1 1 1 1 1 10
9 143 1 1 1 1 1 1 1 1 1 1 1 1 12
10 145 1 1 1 1 1 1 1 1 1 1 10
U l
C l
J = Judgm ent
E = E x p la n a t io n
X a g e  = 1 4 3 .9
X s c o r e  = 1 0 . 8
